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INTRODUCTORY.

WASHrNGTON, March 16, 1871.

Sm : I have the honor to transmit herewith my report on mines and
mining in the States and Territories of California, Nevada, Oregon,

Idaho, Montana, Utah, Arizona, New Mexico, Colorado, and Wyoming.
The anticipations of an increased prosperity of the mining industry,

expressed in my last report, have been realized. Not only the aug-

mented bullion product, a discussion of which will bo found in the

accompanying report, but an improved tone in the business itself, and
the progressive reduction of the burdensome expenses under which it

has labored, bear witness of substantial gain.

The year has been marked by comparatively few and feeble mining

excitements, such as have in oth^r times caused the depopulation ot

entire districts, and the emigration of vast throngs en masse to the new
Eldorados. Something of this kind is the necessary consequence of the

enterprise of the free-footed people of the West; it is by "stampedes"

that all our new States and Territories have been explored and settled,

but the waste and friction of the process are so great that we may bo

grateful for its gradual subsidence into the forms of slower and more

regular progress.

The movements of the year, more detailed accounts of which will bo

found in the following pages, may be briefly enumerated as follows :

The gold mines of Southern California, near San Diego, discovered in

18G9, were the scene of some excitement and activity early iu the follow-

ing season.

The silver discoveries in the Burro Mountains, on the confines of New
Mexico, attracted much public attention, but it was speedily shown that

these mines require capital for their development, and do not invite the

penniless adventurer.

Eumors of rich placers on Peace River, far in the interior of British

Columbia, were in circulation early in the season, but the memory of

Eraser liiver, and its disastrous " stampede," seems to have quenched

the zeal even of those adventurous souls who generally fiud the greatest

charm of a new discovery in its remoteness and inaccessibility.

Several thousand miners were attracted to the bars of Snake Eiver,

mostly from other districts of Idaho ; but this region is so near the rail-

road that the equilibrium of population was soon established, and a

manufactured excitement was impossible. Such artificial enthusiasms

are usually due to two causes : first, the presence of a crowd of unem-

ployed, adventurous, and sanguine men, who keep up their couiage,
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moreover, because they cannot get OAvay
;
and, secondly, to the mer-

chants wlio have, at great cost, carried stocks of goods to the new dis-

tricts, and who naturally encourage, by every means, the maintenance

of the public interest and the increase of the population. Eapid com-
munications and cheap freight paralyze both these sources of excitement.

Both the motive and the means of creating false impressions of the extent

and value of the new discoveries are measurably taken away, and the

level of truth is reached after comparatively few and feeble oscillations.

The progress of developments upon the Comstock lode gives better

promise for the future, and strengthens the opinion I have formerly ex-

pressed that this vast fissure will bo found metalliferous at greater depths

than any yet attained.

Meanwhile other parts of Nevada have sprung into sudden import-

ance. The oi)erations of one or two large companies at Meadow Valley,

and the base-metal smelting operations of Eureka, have added heavy
sums to the buUiourproduct of the State. At Austin, Mineral Hill,

and elsewhere the Stetefeldt furnace has been steadily in operation, suc-

cessfully treating, at a great saving in the cost of chloridization, large

quantities of refractory silver ores, and establishing itself as the most
important of recent improvements in American metallurgy.

The Territory of Utah has witnessed a sudden and rapid development

of silver mining, facilitated by the railroad connections, which permit

the shipments of ores and low-grade bullion. The comparative cheap-

ness of wages, the comparatively populous settlements of the region, the

advanced condition of agriculture, and the now not unfavorable attitude

of the Jlormon authorities toward mining, combine to relieve this young
industry in Utah from many of the disabilities which have attended its

introduction elsewhere in the West.

In Colorado the principal novelty of the year was the development of

the silver mines iu the Caribou or Grand Island district. What will be
the future importance aud extent of this group of mines is at present'

uncertain. Two or three undeniably valuable and productive lodes have
been opened.

For further particulars as to all these mining fields, together with

others of greater age and more familiar fame, I respectfully refer you to

the accompanying report.

The labor question, involving rates of wages, length of working shifts,

and other issues between laboring miners and employers, has received,

in many localities of the Pacific slope, a peaceful though, perhaps, but

temporary adjustment. The general result of the disputes and conflicts

of 1869 has been the reduction of wages, which the couditions of min-

ing enterprises imperatively demanded, aud the cheapness of provisions

and clothing rendered reasonable. The miners' leagues, however, still

exist in many places, and continue a more or less successful resistance to

the inevitable fall iu the price of labor. Their most unreasonable de-

mand has been for equal pay to all classes of miners, without regard to
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the skill required of tbem or the danger to which they are exposed.

This is a smicidal policj-, and I feel sure that it will be everywhere aban-

doned iu tlie end by the workinsuieu themselves.

The gradual extension of "single-hand drilling," and the changes

in administration which it frequently involves, have suggested in some
quarters the employment of Chinese labor underground. It is not my
purpose to enter upon the discussion of the so-called "Chinese ques-

tion." Indeed, I feel that this subject is hardly in a condition to be

properly discussed. Before argument can be made conclusive, it is

necessary that a basis of as<;crtained and acknowledged facts shall be

obtained; and this vitally essential preliminary has been thus i'ar fla-

grantly neglected by the disputants upon the question named. Inflamed

by political and other jealousies, each party has dealt in wholesale asser-

tion, and each has endeavored to suppress the facts not favorable to its

position. So long as there is a dead-lock of contradiction as to the num-

ber, character, habits, and capacities of the Chinese in this country,

there can be nothing definitely settled as to our duty and policy toward

them. I purpose at present merely to contribute some facts with regard

to their employment as miners.

Since most of the Chinese in the United States are engaged in placer-

mining on their own account, it is evident that they are well adapted

for success in that branch. Indeed, it is universally acknowledged that

they work with greater economy than the M'hites. In most cases, they

buy up abandoned claims, and reojien them with profit.

But deep mining is quite a different matter, and requires a different

kind of skill. A knowledge of the varying hardness, tenacity, and

cleavage of rock and vein-stuff, and of the force of explosives and their

efl'ects, is required in this work, if the gi'catest. result is to be obtained

from a given expenditure of labor and material. Moi'eover, a consider-

able amount of muscular strength and endurance is demanded by the

incessant and intense labor of wielding the sledge or hammer.

The experience of the Central Pacific Eailroad Company, which em-

ployed Chinese in the construction of tunnels, first called attention to

their qualifications in this direction. A number of attempts have since

beeii made to introduce them into mines, and generally without perma-

nent success. Sometimes the trouble has been the hostility of other

miners, sometimes the difficulty of managing the Chinamen themselves.

At Silver Peak, Nevada, the entire force in the Eed Jlountain mines

is said to have been at one time Chinese; but I understand that a change

has been made, and white miners are now emiffoyed for a part of the

work.

The miners in Morey district, Nevada, were last year Chinese, under

a white foreman ; and the manager declares that they gave him perfect

satisfaction, doing as well as an equal number of white men. But the '

foreman, during the absence of the manager, discharged the whole lot;

and no more have been engaged up to this time.



4 INTRODUCTOEY.

Tn many quartz-mines and stamp-mills tlirouglioiit the West, Chinese

labor is employed for certain inierior jmrposes, such as dumping cars,

surface excavation, etc. But in most cases thei-e is little gained by it,

as those positions could i)robably be filled as M'ell and as cheaply by
boys, old men, etc., from non-celestial climes. The best region for as-

certaining the real qualities of this race as miners is, so far as I know,

that of the southern mines of Califoi'nia. In Merced, Mariposa, and

Tuolumne Counties, for instance, where the decadence of i)lacer-mining

has removed a great part of the skilled white labor, many Chinese have

been employed for years in quartz-mining. Even before the construc-

tion of the Pacific Railroad, there were Chinese miners in the stopes of

the iMariposa, Josephine, and Pine-Tree ; and in these noted mines they

are still employed to a greater or less extent. I have seen in the Mari-

I)osa whole shifts of brav/ny pig-tail wearers, some of whom had fol-

lowed the business for ten, twelve, or fifteen years.

Putting together the results of experience in all quarters, I arrive at

the following conclusions:

1. either praise nor condemnation can be sweepingly bestowed upon

Chinese miners as a class. They show individual character, just as

other people do. Calling them all "John," and treating them all

alike, is a measure of ignorance, fatal to successful management. Even
the characteristics which they appear to possess in common, whether

good or bad, would, I think, disappear if they were less rigorously ex-

cluded from the rest of the world.

2. It is troublesome, ou some accounts, to run a mine manned entirely

by Chinese. They put little faith in the promises of employers, and are

pretty certain to stop work if not promi)tly paid. Even after long ex-

perience of fair dealing, they do not seem to acquire confidence in this

respect; and they remain to-day, as they always have been, the most

reasonable in the matter of wages, and the most unreasonably exact iu

the matter of payment, of all our laborers. No doubt this distrust is

due partly to the difference of race, partly to the injustice and dishon-

esty with which they have been treated ; but, whatever be the cause,

the fact is palpable, and not unfrequently seriously injurious to mining

enterprises in remote districts, where the money does not always arrive

just iu time for i)ay-day, and where the miners, once lost, cannot be im-

mediately replaced.

Another obstacle to the exclusive employment of Chinese is tlie fre-

quency of their religious festivals and holidays. Ou these occasions,

according to the reports of employers in Mariposa County, they leave

the mines en masse, and cannot be induced to work, for sometimes a
week together.

3. Chinese skilled miners are quite equal to those of any other race.

Iu some instances they surpass white men employed in the same mines.

The number of those who have had suliicient experience to give them
equal advantages in the comparison is of course small. Aijpareutly,
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the natural qualifications of the race for this class of work are very

great; but it should be borne in mind that only those Chinese who have

a fitness for it are liliely to undertake it, while many white men pretend

to be miners, though unskillful, on account of the high wages paid to

that class. On the other liand, good Chinese miners command increased

wages. Already they are paid in many localities nearly as much as

whites ; and there is no reason to doubt that in the course of time the

equilibrium will be established, and the quantity and quality of labor,

not the race of the laborer, will become the measure of wages. Cluuese

miners are now receiving $1 75 and $2 per day, where they formerly

worked for $1 and $1 25.

4. In hard rock they do best with " single'^ drills, of small steel. So do

all miners. The use of the small single drill is becoming quite general

in our mines, and is found, where circumstances are favorable, to effect

a large saving of cost. One objection to it is, that it is likely to involve

underhand stoping, since the single-handed drill cannot conveniently

be used in upward holes; and underhand stoping is expensive in mines

where the "deads" are packed away in the stopes, and where much
timbering is required to support the hanging wall. Generally, where

small drills are used, the quicker explosives, such as rifle-powder, dyna-

mite, Hercules powder, (a mixture of nitro-glycerine and common pow-

der.) etc., are best.

5. The greatest superiority of good Chinese miners over European
miners is their fidelity. Every mining captain knows that the latter,

if working by the shift, need watching to prevent them from idling,

and, if working by contract, have a hundred ways of getting the better

in the bargain. Now, I do not believe this to be a national character-

istic. It is simply professional. When Chinamen shall have worked
underground for a generation or two, they also may have acquired tliese

peculiarites. For the present, however, it is certainly true that they

are far more earnest and faithful than any other miners. In every de-

partment they enjoy the universal reputation of conscientious fidelity.

Apart from every other advantage or disadvantage attendant ui)on

their employment, apart from the discrepancy in wages, even, this one

attribute of fidelity to the interests of the employer will certainly carry

the day for the almond-^yed laborers, if our white workmen do not

recognize the danger in which they stand, and avert it by far more sen-

sible means than they have hitherto employed. Good workmen, engaged
in avocations whicli require skill or involve peril, must be allowed to

receive higher wages than their comrades. Ambitious workmen must
be free to work exti'a hours, to take odd jobs, to save monej^ for the

purposes of studj', self-improvement, and advancement, and all work-

men must maintain and manifest a desire to earn what they receive.

These natural laws being defied, the disastrous result will be inevitable,

no matter how long it is postponed; and the punishment will fall heavi-

est, as it always does, upon the poor. No country, where the common
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laborer receives as much as the skilled laborer, can be said to have its

industry placed on a secure basis ; and no country in which every man
cannot freely sell his labor in the market to the employer of his own
choice is truly free or likely to be permanently prosperoiis.

Both political parties on this coast ap])ear to be afraid to speak the

truth on the Chinese question. They have settled on a convenient fic-

tion, and they vigorously denounce the importation of " coolies." But

the Chinese here are not coolies. They are quite ready to accept the

best wages they can get. They even combine, like other folks, in

unions, w here that is possible. I am told that the Chinese washermen

of San Francisco have a union and a fixed rate of prices; and it is even

reported that when some traitorous wretch washed shirts below the

market rate, they " went for him" and killed him at once.

I repeat, the Chinese will maintain their hold in this country, if they

maintain it at all, not by the cheapness, but by the excellence of their

labor. Their wages are constantly rising. Before long they will receive

everywhere, as they do now in many localities, as much as any man
should receive, in view of the cost of provisions and clothing, for the

same character of work. The wages question is temporary and will

pass away; but the question of character, industry, and skill will re-

main and constitute the true ami dangerous competition of the future.

The sum of the whole matter appears to be, that good Chinese miners

are highly desirable; that their number is small; that the employment
and training of raw hands is attended with considerable inconvenience;

that the best system, where it is practicable, is to include two or more
nationalities in one mining force

;
and, finally, that the question of

wages will probably settle itself by a rise in the demands of Chinamen
and a fall in the price of Christians. This is the present aspect of the

case ; and it does not seem likely, under all the circumstances, that the

Chinese will either be universally introduced or universally excluded as

a race. Individuals will develop, as they should do in a free country,

into whatever business suits them best, without reference to their birth

or blood. If thi.s seems Utopian, I point to an illustration in the Wash-
ington gold mine, near Hornitos, California, where a white superintend-

ent, a black foreman, and a force of yellow miners seem to do very well

together. Indeed, one might expect distinctions to disappear under-

ground, since there is no diiference of color in the dark.

An event of considerable importance to mining engineers and metal-

lurgists has been the publication of the volume on Mining Industry, of

the Report of the United States Geological Exploration of the Fortieth

Parallel. The careful and comprehensive review of the mining and
metallurgical processes of some of our inincipal districts, and the sketch

of their geological features and vein-phenomena, possess the highest

interest and value. Unfortunately the edition of this work authorized

by Congress is too small to bring it into general circulation among the

communities and classes most directly interested in its contents. I
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have, therefore, thought it best to extract from it some of the most

practically useful portion^, coudcusing theui whenever I could do so

without material injury to their sense, and adding foot-notes of my
own whenever I desired to add to the text or express an opinion at

variance with it.

At the request of General Francis A. Walker, Superintendent of the

Census, I examined, with the assistance of Mr. A. Eilers, all the mining

returns of the assistant marshals from the States and Tenitories covered

by this report. As might have been expected from the imperfection of

the law, which neither authorizes the employment of experts in the collec-

tion of the statistics of any manufacture for the census, nor provides

blanks suitable for peculiar industries like that of the raining and re-

duction of ores, these returns were frequently both confused and incom-

plete. A careful revision and much correspondence with the assistant

marshals has doubtless improved them, and it is believed that when
published they will contain much information of value. That they do.

not represent fully the mining industry of the West may be inferred

from the discrepancy between the aggregate number of miners ac-

counted for on the " manufacturing" blanks and the number shown by
the "occupation" blanks. This subject will be more explicitly discussed

by the Superintendent of the Census in the volume devoted to it.

Meanwhile I am indebted to the census returns for some items in

corporated into the accompanying report, chiefly such as the average

wages, product, &c., of certain districts, or rather, of the mines in those

districts, which happened to be included in the assistant marshals'

returns.

In this, as in every former report, I have occasion to acknowledge

with gratitude the assistance which has been generously extended to

me in many quarters. The most difiScult and dangerous portion of the

field-work, namely, a rapid reconnaissance of the mining distilcts of

Arizona, was executed, and the chapter on that Teixitory was written,

by Mr. A. Eilers, my deputy, to whom, likewise, I am indebted for in-

telligent and zealous cooperation in the arrangement of materials for

other chapters of the report. Mr. W. A. Skidmore, of San Francisco,

traveled for me as extensively as time and means would permit, among
the placer, gravel, and cement mines of CaUfornia, and assisted me
greatly in the conduct of con-espondence and other means of acquiruig

information from localities which it was impossible to visit personally.

Messrs. Janin, Hodges, Wheeler, and many others in San Francisco

;

Messrs. Welters, Von Schulze, Collier, Keichenecker, and others, of

Colorado; Messrs. Alexis Janin, Luckhardt, McMurray, Gray, Boalt,

Curtis, Hahn, Van Lennep, and others, of Nevada; Messrs. Atlec, Hur-

ley, and Adams, of Idaho ; Messrs. McCormick, Safibrd, Wasson, and

Tyug, of Arizona ; Messrs. Reed, Mills, Einehart, Eeynolds, Packwood,

and others, of Oregon; Messrs. Eoberts, Morrison, and others, of

Wyoming—these are but a few names out of many which I do not
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enumerate here in full, since I have given credit throughout the report

in the appropriate places to all who have contributed to its pages.

Free transportation was furnished to me in my oflicial capacity by the

Central Pacific Eailroad Company and the Colorado Stage Company

;

and the powerful assistance of Wells, Fargo & Co.'s vast express sys-

tem was generously placed at my disposal in the prosecution of many
inquiries which would otherwise have been hopeless. During a pro-

longed experience of travel west of the Missouri Eiver, I have never

failed to receive at the hands of the agents of this house a ready per-

sonal courtesy and a most intelligent appreciation of my work.

E'o one can be more sensible of the imperfections of this report than

I am. The intense labor of preparing so large a volume in so short a

time gives rise by natural reaction to a dissatisfaction in the mind of

the author greater than that which the casual reader is likely to ex-

perience. Yet I venture to hope that, in spite of many defects, thia

volume will not fall behind its predecessors in interest and value.

I have the honor to be, yours respectfully,

R. W. EAYMOND,
United States Commissioner of Mining Statistics.

Hon. George S. Boutwell,
Secretary of the Treasury.
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CONDITION OF MINING INDUSTEY.





CHAPTER I.

CALIFORNIA.

SAN DIEGO COUNTY.

For tlio first time this couuty has entered the list of those producing
bullion, and though the shipments are as yet small, they bid fair to im-

prove rapidly.

The mines are situated forty-two miles northeast of the towu of San .

Diego, in a range of mountains known as the Isabella Mountains. They
were discovered late in the fall of 1869—it is said by a party of pros-

pectors returning 'from Arizona—and the extraordinarily rich ore from
the ledges first located, among which the Washington seems to be the

most prominent, caused considerable excitement on the Pacific coast in

the spring and early summer. This threatened to grow into a regular

stampede at one time, but subsided soon when it was found that the
» riches were not available without the aid of considerable capital. Sev-

eral districts were, however, organized, and a town, Julian City, sprang
up at once in the heart of the region.

C. A. Luckhardt, M. E., who visited the locality early in 1870, reports

to me the following: ,

Cuyamac or Julian mining district is situated in San Diego County,
California, a distance of forty-two miles by stage-road, in a northeasterly

direction from San Diego City, in a range of mountains called the Santa
Isabella Mountains, which course north and south, lying between the
Pacific Coast range and the San Bernardino range of mountains, and
have an elevation of 3,000 feet above sea-level. It was located in the
early part of 1870, and created much excitement, caused by exag-
gerations of the richness of the gold veins discovered. The Cuyamac
Mountain, part of the Santa Isabella Mountain, is thickly covered with
nut-pine timber, abounds in sweet-water springs, and has many very
fertile plateaux covered Avith verdure. Julian City, the center of the
district, contains about two hundred houses and tents, with a iiopulation

of four hundred, which, however, is very varying. The main mass of
the Cuyamac Mountain consists of mica slate and hornbleudic por-

phyry, coursing northeast and southwest, standing almost vertical, and
bounded westward by basaltic rocks, which have overflowed its western
boundaiy of garnet porphyry. The veins are very numerous, lie on the
western and southwestern slopes of the mountain, and run in almost
every conceivable direction, subject to the irregularities of the horn-
bleudic porphyry. The larger veins run northeast and southwest and
are imbedded in the slate. Their dip is from 70° east to almost vertical.

Tliey are narrow and have no bold outcrop, and only in places have
clearly defined walls been laid open. They have quartz as'gangue, and
vary from ^ to 3 feet in width.
Although many locations have been made, it must not be supposed

that each represents a vein. Many claims are often on the same vein,

and many have nothing more than a few detached boulders, embedded
in alluvium and debris, for a foundation. Gold is the only precious metal
which the veins carry; accompanying it are- traces of antimonblende,
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•whicli lias been erroneously mistaken for silver ore. Tbo gold occurs in

grains and also in thin flakes, and is about 790 fine. It is disseuiinated

very sparingly in the gangue, but occurs in rich pockets at intervals.

No base metal accompanies the gold; the quartz is in most instances
perfectly ^yhite and dense, not even stained by iron, althongh i)yrites

occur in traces in some veins. Besides many others, the Washington,
Hidden Treasure, Headen, Helvetia, are the most noteworthy. Tlicy vary
from 18 inches to 2| feet in width, and have yielded lich pocl;ets con-

taining from 4 to IJ tons of ore, but their average ore will not exceed $25
per ton.

Two stamp-mills, after the Washoe pattern, comprising fifteen stamps,

,

have been erected in this district, and are doing well at present. The
district is new, and explorations in depth are very limited, not exceed-

• ing 80 feet in any mine, and as far as work lias progressed the veins

show less gold in depth tlian at the surface, and pockets occur less fre-

quently. In this respect Cuymac district is similar to the Aurora mining
district of Esmeralda, Nevada, which also yielded iii its infancy con-

siderable gold near the surface, but not cue mine has ever been prolit-

ably worked.
The geological features of the country lead to exi)ect substantial veins

which will last in depth, but they are narrow, and it can only bo hoped
that through econouiicat management their owners may meet witii sue- /
cess and be enabled to explore them sufficiently to prove their actual

merit.

Leaving Guyamac district and descending the southwestern slope

of tlie mountain for four miles, the low hills binding the Santa Isabella

Valley are encountered; here iilacer-mining has been carried on, but
abandoned, the gold being very thin and flaky, and too sparingly depos-

ited to pay.
Since Mr. Luckhardl's visit more mills have been erected in this

region, among which is a Wilson steam stamp-mill. It commenced to

run in the middle of June, and ran most of the time until November,
though it had to lie idle often, in common with all the mills, because
there was no ore to crush. In this respect the San Diego gold region has
undergone the same experience that hundreds have gone through before,

and it is surprising that after all the experience gathered elsewhere these
blunders should be repeated to-day. I mean the erection of mills far

ahead of the capacity of the mines before the latter are opened..

IMr. Hougiue, the manager of the Wilson steam stamp-mill, has made
a number of experiments with from GO to 90 pounds of steam and a
varying number of drops, &c., but obtained the best results v.'ith 70

pounds of steam and 200 drops per minute. On August 10 he crushed
10 tons 800 pounds of Hayden rock in eight hours forty-five minutes,
using one cord of wood, (oak.) On August 11, 8,590 j)onnds of the
hardest rock obtainable were .crushed in live hours, with G5 jiounds of
steam. On August 12, with 08 pounds of steam, to crush 10,800 i)oun(ls

of ordinary rock, required four hours fifty minutes. In July, 51 tons
Avere crushed in forty-seven hours. The average amount of ore which
can easily be crushed in a day (of twenty-four hours) is 28 tons, with a
No. C slot-screen, and using not over three cords of 4-foot v>ood ; tho
average consumption of fuel is one cord to 10 tons of ore. The durability

of the mill is very great, no breakage having occui'jfed, and there being
no signs of any probability of a breakage. In every part the mill has
worked wonderfully well. It took just six days to set up the iiiacliiiie

ready for work. It is simple, durable, economical, and eflicient. Tiiking

these points into consideration, and not forgetting its comparatively
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very low cost, it would secin that the mill must be pronounced a gi-eat

success. It is thought that, at San Diego, $0-orc can bo mined and
milled at a prolit where this mill is used and the same party owns both
mine and mill. Four-foot oak costs in tlie district $3 per cord, and for

custom work the mill rates are: For sample lots, $10 per ton; for 50-ton

lots, $7 ; for 100 tons and upward, $G per ton. It should also be stated,

in connection with the above figures, that the same boiler which supplies

tlie steam for the Wilson stamps runs two steam-pumps, one for feeding
the boiler, and one for pumping back the water from the settling-tank,

this last being necessary on account of the rather scanty supply of that
article.

I insert the following milling results of lots of ore from different ledges
in the district. They are instructive and give a very fair idea of the
richness of the surtace ores from various points

:

Amotmt treated.

Mino. Tons. Yield per ton.

Lono Star

7

$7 00
Do

5

70 00
Shamrock

7

3 50
Eagle

10

2 90
Do

5

2 7.5

San Diego

19

'. 1.5 00
Do f>l 6 00

Owen's '

16

51 00
Keystone

4

7 00
High Teak

10

42 00
Slicrinan

4

4 83
Hannmi

3

3 50
Pride of the West H 3100
White Fawn

3

0 37
North Star

6

4 50
North Aiiierica

6

4 01)

monitor 6 4 00
Ella

3

1 25
Forty-Nine

12

12 50
Hayden

19

40 00

Shipments of bullion from the Julian district commenced in April, and
up to the middle of September $10,341 had been shipped by Wells,
Fargo & Co., and 310 ounces, worth about $18 ])er ounce, or $5,580, by
Panly & Son, making in all about $10,000. I am not informed as to the
shipments made after the time indicated, but in December it was re-

Ijorted that little or no rock was being taken out, the miners lacking the
means and energy to develop their claims. The mills M'cre making
hardly half-time, and it was feared that the law-suit, in regard to the
Cuyamac grant, which threatened to deprive the miners of tUeir claims,

would be decided against them. I have not learned the final result of
the suit, but am informed that it has reached its termination late in De-
cember.

SAN BEENAEDINO COUNTY.

As far as actual production is concerned, this county has little to boast,
the only quartz-mining enterprise reported being that of G. E. Moore,
at Belleville, who took out, with six men, inthi-ee months, 120 ounces of
gold, worth $1,700.
Of higher importance are the late discoveries in the Clark district,

which, together with the mines again taken up in the Yellow Pine
district, just across the line, in Nevada, have caused quite a stir in the
Pacific States.
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Tlic following report on this district as well as that on the Amargoza
district is from the pen of JNIr. G. A. Luckhardt, M. E.:

The Clark district is situated thirty-three miles southerly from Yellow
Pine, in San Bernardino County, California, on the eastern slope ot
Clark Mountain, which is a portion of tlie Opal Mountains. It was
discovered and located in the latter part of 1S69, and contains now
probably forty settlers, all ihiners. There are no agricultural lands, but
water and fuel in abundance. It is worthy of record on account of the
principal lode of the district, the ' Copperworld.'
The Clark Mountain is composed principally of porphyries broken

through by belts of gabbro, in which the metalliferous veins of the
district occur. The porphyry belt on the west bounds on mica, slate,

and syenite, which re.ach to the lower hills of the western boundaries
of the Colorado Eiver Valley, formed of sandstones and slates.

There has been but little work done in the district as yet. Several
veins have been located, carrying principally copper ores, accom])anied
by galena, and bearing a variable percentage of silver. As gangue
matter, quartz occurs principally

;
calcspar is subordinate. The Copper-

world is a stupendous lode, to all ap[)eai'ances a contact-vein, having
gabbro above and porphyry as footwall. It crops out from 3(t 45 i'eet

in width, for 500 i'eet in length, carries quartz and calcspar as vein
matter, and copper ore, with a ijercentage iu silver varying from $30 to

$100 per ton, with some galena and blende.

As yet only a few tons of ore have been extracted in order to ship
them to San Francisco for experiment. No further explorations have
been made, which prevented me from investigating the character of the
vein in detail. A vast amount of ore stands in view, averagijig 38 per
cent, of copper and $50 in silver per ton, and the intentions of tlie com-
pany are, on receipt of the result of the shipment seat to Sivn Francisco,
to commence operations on a large scale.

The Amargoza district lies in San Bernardino County, State of Cali-

fornia, sixty-live to seventy miles in a westerly direction from Yellow
Pine, in an isolated mountain called Amargoza Mountain. Amargoza
Mountain is composed of porphyry and granite, void of all vegetation.
The nearest fertile soil is in Amargoza Valley, lifteeu miles north from
the district; here there is also sweet water.

The district was located in 1S5G lor the purpose of gold quartz and
placer mining, but the owners had to ahandon the territory to the
Indians. Since then it has been relocated in 18C3, when I visiteii it for

the first, time, and a company established a quartz-mill and met with
good success for over a year; afterward work w^as discontinued for

reasons not known to me, and in 1870, on my last visit, I found the
district deserted.

The veins of the district are narrow, and are embedded in porphyry,
have quartz as vein matter, and carry gold free; the only ac(;ompany-
ing metal is iron, as a sulphuret, and in small quantity; the extreme
dryness of the atmosphere preventing si)eedy decomposition.
The district is remarkable for the Amargoza vein, the principal

one. It varies from 6 to 10 feet in w'idth, has granite above and
porphyry below, and a general north and south course, dipping 78^ west.
The prominent vein-matter is a compact quartzite, carrying I'ree gold,

which is xmiversally distributed throughout the vein, both as coarse
and line gold, in grains of a rough surface, not in leaves. Amargoza
i\Iountain has suffered Irom volcanic eruptions similar to the Potest
Mountains at Yellow Pine, but the metamorphism is wanting. A curi-

ous phenomenon is observable in the Amargoza vein, namely : Near the
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surface it ia in places 15 feet wide, contains masses of black liornbleiidio

syenite, not I'eseinbiing the granite of its overlay, mixed with and en-

riched by the quartzite of the vein, and this granite bears coarse gohl,

often in nests. The vein has been attacked by various tnnnels and
shafts, and worked to a depth of 120 feet in i)laces, wliere this granite

still occurs, bnt not in such largo masses, carrying gohl; but there is

hero a difference in the quality and shape of the gold from that which
the vein proper carries. No iron is visible in the granite. Near the

surface gold was found in pockets, one of which yielded $11,000, bnt
the average of the ore was about $00 per ton. in depth the gold

became finer, more universally distributed through tlie vein, and tlie

average may be called $18 to $20 per ton, of which quality thonsaiids

of tons exist now, which only await the time when the surrounding
country will be more settled to be benehciated profitably.

The total population of this county, according to the census, is 3,988

;

Chinese, 16.

LAKE, SANTA CLARA, AND FRESNO COUNTIES.

These three counties contain only quicksilver mines and are the only
ones in which this metal is produced. The product of quicksilver was
not large, and advanced steadily during tlie latter part of 1870. Tlie

following was the iiroduct of the different mines during the year from
June 1, 1869, to June 1, 1870, as given by the census returns

:

In Lake County the Eedington Company employed 150
hands and produced 5,511 flasks, worth $160,230

In Santa Clara County the Quicksilver Mining Company
employed 500 men and produced 17,000 flasks, worth 422, 450

In the same county the Santa Clara Guadalai)e Company
employed 40 men and produced 524 flasks, worth 19, 000

The New Idria Mining Company, in Fresno County, em-
ployed 350 men through the year and produced 10,500
flasks from 8,000 tons of cinnabar, worth 420, 000

Total, 33,565 flasks, worth 1, 027, OSO

In Lake County, Knox & Asbome have started a mine, employing 35
men for some time, but no results are as yet known to me.

In regard to the causes of the great rise in quicksilver, the San Fran-
cisco Bulletin contained an article in December, 1870, which, on account
of the clearness with which it treats the whole subject, is worth i-epro-

duction in this report

:

The i)rii:o of <niicksilvcr has been again advanced 10 cents per pound, making the pres-

ent price 90 cents, a higher figure tliau has been reached tor many years. As mncli has
hecn said and written eoucorning the recent advances, tlio monopoly of tlie article,

both here and in Europe, and the present status of tlio several California mines, it will

be worth while to give a little history of the sjieculations and combinations iu quick-
silver for some years past, which will afford some insight as to the manner iu which
"big tilings" are put up for the beuciit of a few speculators at the expense of the
great industries of the countiy.
For some years prior to 18G8, the supply of quicksilver had been largely in excess of

the demand, and the price hero had been kept up only by the leading speculators

—

Messrs. Barrou & Mills—having contracted for the enl ire product of the nmv Almadea
mine for two years, with a limit of 50,000 flasks, at per flask, and also liy purchas-
injj the entire product of the Rediugton and New Idria mines, tlio yield of these two
being at that time but about 4,000 flasks per annum each. In April, 1808, the con-
tracting parties, finding that the production was largely increasing w-hile the demand
remained about the same, declined making any further contract , for purchasing, and
after considerable negotiation a combinaticm was finally arranged between the new
Almadon, represented by S. F. Butterworth, the New Idria, controlled by Barrou &.

Mills, and the Rcdiiigtou mine, owned by Kedingtou & Livermore, for two years. Tho
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New Almaclen, which claimed to have a capacity for delivering 4,000 flasks per mouth,
agreed to limit their production to 24,000 per annum, and the Hedingtou and Now Idria,

each of whicli claimed a capacity of 1,500 flasks per month, agreed to limit their pro-
duct to 10,000 flasks i)er annum each. Barron & Co., under the contract, were to he
the shipping and foreign agents, and Rediugton & Co. were to have the exclusive local

sale. The price to consumers in the Pacilic States was fixed at 00 cents i)er pound, or

$45 90 per llask ; while the product sent ahroad, being the much larger portion, sold
for from $20 to $40 per flask ; the average of home and foreign sales netting to the
combination about §35 per flask. The product of all the mines fell considerably short
of anticipation, the New Almaden delivering but about 18,000 i)er annum, the New
Idria about 8,000, and tlio Eedington 7,000.

In the early part of 1870, we iiud by the annual report of the New Almaden Com-
pany, ])nb!isln d in New York, that they were in a very bad iinancial position, a judg-
ment of $55,000 in gold having to be immediately paid; and, in addition, there was a
laigi! amount duo the Hank of California, payment of which was imperatively de-
manded. In this emergency, their managing agent in Sau rrancisco, S. F. Butter-
worth, was autliorized to make some financial arrangement to relievo their pressing
need, and that gentleman, in pursuance of the object, entered into a contract with
D. O. Mills, by which all quicksilver belonging to the New Almaden iu foreign mar-
kets (about 20,"100 flasks) was sold for $32 per flask, and the entire ijroduct of the mine
for two years up to April 1, 1870, (with a limit of 2,000 flasks per month,) sold for $31
per flask.

Upon the expiration of the combination between the New Almaden, the New Idria,

and the Eedington mines, the owners of the last-named company, knowing tliat tho
New Almaden and New Idria were controlled by the same parties, declined either to
enter into a new combination or to contract to sell their product at auything lilce tho
price paid for the New Almaden ;

but, after considerable negotiation, fiually entered
into a contract with Barron & Mills to sell their entire product for ten years. The
price was not made public, but it was generally understood that they received $40 per
flask, aiul agreed to limiftheir i)roduct to the same amount as in the ])revious combi-
nation, 10,000 flasks per anmmi. Th(! great falling oif in the product of the New Al-
mad<^n, which almost Immediately declined to less than 1,000 flasks per month, and the
subsequent lease of the Spanish mine to the Eothschilds, who advanced tho price in
London £2 per flask, has enabled the holders here to advance the price until it has now
reached 90 cents per pound, or $68 85 i)er flask, and the owners of the Eedington mine,
who, under their contract, still hold exclusive control of the local sale, now have the
satisfaction of delivering the quic'ksilvcr to Barron & Mills at $40 per flask, and re-

selling it under their orders for $68 66. Strangely enough, the product of their mine,
which started oft' at the full limit, has, as tho price increased, gradually dwindled
down to about 300 flasks per month, and, although it is well known that they have
recently opened new and largo veins of rich ore in their mine, they are now, it is said,

running but one furnace, and, it is intimated, may even be obliged by " circumstances
over which they have no control" to suspend operations entirely.

There are several other mines of small capacity now being worked—the Pope Valley
mine, near Napa, and one or two in Lake County, near the Ec^dingtoii mine—all of
which may be made to paj* at the present high price of quicksilver, and it is to be
hoped that they will yet be worked up to a product which will end tho monopoly that
is now damaging the interests of the coast to an extent only realized by those who
are concernctl in mining operations. The future outlook, which is not a llatteriug cue
for consumers, may ho summed up about as follows : The Spanish mines are under
lease to the Eothschilds, who will control the foreign market ; the New Almaden,
which formerly produced as high as 4,000 flasks i)er month, has fallen to less than 1,000,

and, it is said by those best informed, will be likely to decline considerably from that
figure.

The New Idria, besides being involved in litigation which may compel its stopping,
has also fallen off greatly in its yield, and the proditct of the Eedington mine is pur-
posely kept at a low figure, because its owners prefer to keep their ore iu the mine
rather than deliver it at the price agreed upon under a contract which only compels
them to deliver what they manufacture. The only chance for a reduction in the price
is in the increase of product from new mines, or from the smaller mines now being
worked, and it is to be hoped that the attention of capitalists may be turned to this

subject. It is lamentable that an article so indispensable iu lode-mining, and even in

a great part of our dc(!p gravel operations, should be pushed to an extreme price by
si)eculative combinations, which necessarily depress, to some extent, a leading indus-
tiy of tho State, and greatly diminish tho profits of those who continue to prosecute it.

The population of these counties is given by the census as follows

:

Total. Chinese.
Lake 2,909 119
Santa Clara 26, 246 1 , 520
Fresno 6,336 427
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IHYO COTJNTT.

This comity, mentioned favorably in last year's report, lias steadily

advanced in mineral productiveness. Some gold quartz-mining enter-

prises have been in operation, but the product from these is much
smaller than that from the argentiferous galena lodes, which so soon
after their discovery commenced iirodncing regularly, and consequently
came into favorable notice.

Nine gold quartz-mining enterprises are reported to me. They em-
ployed together tliirteen men an average of 8.(i months, and the wages
paid were from S50 to $75 per month, according to tlie work to bo per-

formed. Tlie total product was $07,000, showing that the mines are
worked in a very small way. The most prominent claims are the fol-

lowing:

Only seven men were emjiloyed on these claims ; four on the two first

mentioned during the entire year, one during six mouths by Meudeville
& Co., and two during eight months by John Larger.

Tlic discoveries of argentiferous galena in the vicinity of Owen's River
at Cerro Gordo are important, and I therefore give it, in addition to the
information fui'uished in my former report, a more extended notice this

year.

The observations here recorded were mostly made on the spot by Mr.
C. A. Luckhardt, an engineer well known on the Pacific coast. Ilis re-

port to me is given with such additions as I am enabled to make from
information received at a later datiB.

Cerro Oordo or Lone Pine mining district and vicinity.—Cerro Gordo
mining district is situated in the southwestern portion of Inj o County,
in a range of mountains called Inyo Mountains, the southern extension
of the White Mountains. Tliey are bounded by Owen's Valley and
Owen's Lake, and Lone Pine Valley, formed by the Palisade and Inyo
Mountains, on the west; by Saline's Valley, formed by the Pahnamint
and Inyo Mountains, on the east ; and by the Coso Mountains, which
are the southern extension of the Inyo Mountains, on the south. The
Inyo Mountains have a general north and south course, and are elevated
from 7,000 to 8,000 feet above the level of the sea. They arc a rugged
chain of mountains, slope more to the westward (about 2,500 feet into
Owen's Valley) than they do to "the eastward, where high plateaus
gradually connect them with the I*ahnamint Mountains.

Tlic general topographj' of Owen's Valley is too well known to require
extended notice here. Suffice it to say, that its soil for over thirty miles
in length, varying in width from four to six miles, is excellently watered
and offers rare inducements for agriculture. That portion of the valley
where Owen's Eiver empties into Owen's Lake is termed Lone Pine Val-
ley. Here Lone Pine City is situated. It is two hundred and sixty miles
from Los Angeles by wagon-road, and connected with Visalia, ninety
miles distant, by stage-road. The nearest town to Lone Pine is Fort
Independence, (a Government post,) which lies eighteen miles to the
northward, and to which leads a stage-road.
Lone Pine City is but a late settlement, comprising about two hun-

dred houses and a population not exceeding seven hundred. In its im-
mediate vicinity are fields where agriculture is carried ou with good

n. Ex. 10 2

Pkoduct.
Yalac.

McMnrray and Main
Pedi ick & Co ,

Meiidevillo & Co
Larger, John

1,044
C30
620
7:J0

$14, 625
10, 080
10, 000
10,720
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results. Near to the city are two mill-sites, with reduction works—the

larger one belonging to the Cervantes Mining Oompauy—about three-

fourths of a mile I'rom town, comprising three furnaces, crushers, &c., of

thirty tons beneflciating capacity, the whole driven by water-power.

Within one-fourth to one-half mile from Lone Pine runs Owen's Jviver,

which is navigable for flat-boats at all seasons of the year from Owen's
Lake up to Owensville, a distance of sixty-tive miles.

The mountains which bound Lone Pine Valley on the west, and
which slope very abruptly eastward into Lone Pine and Owen's Valley,

are worthy of mention. The most prominent peaks are Mount Whit-
ney, 15,000 feet ; Jlount Williamson, 14,300 feet, and Mount Tyndall,

14,000 feet high. These mountains abound in timber lands, and furnish

water in sufiicient quantities for excellent mill-sites. Although timber
is abundant, all lumber for building purposes comes, as yet, from a
I)oint lifty miles to the northeast of Lone Pine, and is, consequently,
still high in price.

Cerro- Gordo City, the center of the mining district, is situated about
7,200 feet above the ocean level, and nineteen miles by wagon-road in a
southeastern direction from Lone Pine City. Its elevation above Lone
Pine is about 2,000 feet. It lies in a deep ravine on tlie western slope

of Inyo Mountain, and has at present about five hundred and fifty in-

habitants. The mountains here are almost barren of vegetation, and
there is but a limited amount of fuel. Water is very scarce. At pres-

ent there are but three wells of from 20 to CO feet in depth, and some
water (3 to 4 inches) has been brought in pipes a distance of four and a
half miles, which, however, is barely suiiicient for home consumption.
This fact has been a great detriment to opei'ations at Cerro Gordo thus
far, but in time it can be remedied by sinking more wells, and bringing
water from a point nine miles north of the city in pipes or ditches and
flumes. There is (piite a supply at the locality spoken of, and the en-

terprise will involve a cost of not more than $80,000.

That portion of the Inyo Mountains in which Cerro Gordo mining
district is situated consists of a single chain, having a general north-

western and southeastern coiu-se. It is not exactly detached from the
Inyo range, but a depression of about GOO feet to the northward sepa-

rates it apparently, while southward it falls gradually toward Owen's
Lake. Its caiions and ravines have a general southwest direction, de-

scending toward Owen's Valley
;
they are abrupt for about two miles

from the mountain summit, but farther south the slope is more gradual,
and low hills, for a distance of about two miles, intervene between the
steeper parts and the valley. The main bulk of this range, which is

called Cerro Gordo, is composed of inetamorphic rocks, which contain
heavy belts of crystalline and compadt limestone, and are intersected by
pori)hyries of various character. The lines of contact are promptly
discernible, even where the slates are i)artly covered over by soil, the
latter being mostly ferruginous clay-slates, but sometimes thej' are cal-

careous. The lower portion of the southwestern slope, about one and a
half miles from Owen's Valley, shows a massive belt of siliceous slates.

They run i)arallel with the main mountain-chain, dip southwest, and
seem to be the division line between the sandstone formation of the lowest
hills and the metalliferous belt of the mountain above. In this metallif-

erous belt, limestone is predominant. The veins occur either altogether
in it, or as contact-veins. In the former case, the foot-wall of a vein is

generally discernible by a clay-seam, forming the division line. The
hanging and foot-wall of a vein are in many instances distinguished from
one another by the diflereut crystalline structure of the limestone, but
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in most cases the walls are compact limestone, showing only here and
there signs of a crystalline structure, while tlie vein-matter is a crystal-

line liiuestono. lu the second case, tluit of contact-veins, we have gen-

erally slate overlyiug, quartz or quartzite predominating as vein-

matrix, and compact limestone as loot-wall. The outcrops of these

veins are often very bold and massive, but in many instances they have
suliercd a dislocation sideways, the cause of which is fully explained by
the abrui)tness of the canons. This is very apt to mislead as to the ac-

tual width or dip of a vein, and even as to its location.

The course of the veins is northwest and southeast, with a change-
able southwesterly dip, except in the extreme northern portion of
the district, where the veins turn more and more to an east and west
course, and dip north. The northwest and southeast course is a general
rule, but is not exempt from exceptions, as metalliferous cross-courses

exist in the district: for instance, the Soledad vein, which strikes the
St. Lucas and Abundancia at an angle of 05°, and has an almost north

and south course, and dips west. Most of the veins di]) from 70° to 60°

except near the surface, where irregularities are naturally to be expected
and are frequently met with. The veins of the district may be divided

into two distinct classes, according to their contents, namply : 1. Those
which carry mainly argentiferous galena ores ; and 2. Those which carry
principally copper ores.

The lirst class have invariablj- limestone, the second class predomi-
nantly quartz and quartzite, as vein-matter. The second class are best
definetl and the more nnissive of the two, and are also less subject to

irregularities near the surface than the first class. They carry the
larger amount of precious metal, and are in consequence termed ' silver

leads' throughout the district, while the first class are known as 'lead

leads.'

Local circumstances have been the ciuse, that up to the present time
but a limited amount of work has been done on the veins, hardly suffi-

cient to realize the actual merits of many of them. The aim of all

work done so far has been always to produce in the shortest possible

time the largest amount of ore in order to realize, and Judicious work,
namely, producing and developing at the same time, has been neglected.

Ev'ery mining district in its infancy is, of course, subject to tlfis,

especially if its yield can be made available forthwith, as is and has
been the case in Cerro Gordo ever since its discovery.

To i'acilitate a description of the ores I shall retain the terms in vogue
in the district, calling the above first class "galena ores" and the
second class " silver ores."

The ores of the district arc of various nature and character, the
latter undoubtedly attributable to the character of the rock, which
forms the main bulk of the vein-matrix, and also to the nature of the
rock which occurs in the immediate vicinity of the veins. They are
argentiferous galena, (co3rso and flue crystallized,) carbonate of lead,

argentiferous copper ore, principally as gray copper ore, and iron- pyrites

in various stages of decomposition.
Subordinately occur antimonial silver ore with traces of speiss-cobalt,

silver-copper glance, silver-bearing malachite, azurite, sulphuret of silver,

sometimes partly decomi)osed and mostly free from refractory metals,

and native silver, which occurs often in the malachite and azurite.

Gold is found in tra(;es only, and occurs mostly in the northern por-

tion of the district, although some of the veins situated in the extreme
southwesterly part of the district show it sometimes. Nearly all the
veins carry more or less of all the above-named ores, but, as stated
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above, the veins bearing limestone as gangue matter have galena pre-

dominant, accompanied by iron pyrites, which, near the surface, are
decomjjosed to oxides, coloring the entire vein-matter yellowish and red,

and entirely veiling its texture. Tlie ore in these veins, as far as can be
observed by actual explorations made uj) to the present time, occurs in

nests, pockets, and irregularly shai)ed dei)osits, which run generally ])aral-

lel with and lie very close to the foot-wall of the vein. These vary in

width i'rom 1 to 15 feet, and have in several instances been worked to a
vertical depth of 40 feet and over 120 feet in length on the strike of the
vein, showing no signs of pinching; on the contrary, in two instances,

a depth of 1.'50 and 170 feet has been attained, where the iron pyrites are
only partially decomjjosed, and here the silver value has been found
unchanged in the ores. The lowest workings of the district have in no
instance reached the water-level, and it is impossible to say how the
silver value of the ores will hold out where they will be found entirely

undeconiposed. ^o far this has not changed at a depth where the
accompanying iron ore changed its entire character, and this nnist lead
us to expect a continuation of the silver value of the ores in depth.
The galena occurs in various forms, from the coarsely crystallized to the
granular and almost solid texture; and altliough the former theory of
the German miners, that the finer and closer tlie crystals the richer is

the ore in silver, is now considered wrong, this has nevertheless been
found to l)e the case in Cerro Gordo. A sample of coarse crystals of
galena, from the Union mine, 25 feet below the surface, yielded $84 32
iu silver and 07 per cent, of lead, while a similar sami)le, from tlic, same
vein, taken from GO feet below the surface out of the Santa Maria tun-
nel, wliere the accompanying iron pj-rites were little, if any, decom])osed,
gave $91 13 in silver and 58 ])er cent, of lead. Tlie finely crystal-

lized galena from the Union mine, from about 40 feet below tlie sur-

face, was found to contain 01 per cent, of lead and $117 53 in silver per
ton of ore.

The class of veins bearing quartz as vein-matter and cupriferous silver

ores carries galena only subordiimtely. The ores occur generally iu
seams from 2 inches to 5 feet wide, and can be followed witli some
degree of certainty as to duration in depth. They lie generally in or
near the center of the vein, wide and narrow at intervals, and when, as
is .sometimes the case, the.y hug the lianging wall for some distance,
they contain rich ores. But when the entire fissure from wall to v/all is

filled witli ore, it is generally poor in silver and much mixed with vein-

matter. In some instances the work done in depth on these veins has
proven that the ore improves in quality and quantity as depth on the
vein is attained, as, for instance, in the St. Lucas mine. The outcrop of
this vein shows malachite stains profusely in many places, bearing $7 to

$12 per ton in silver ; 45 feet below the surface no highly oxidized cop-
T)or ores are found, and 4 feet of the veiu-mat.ter bear $91 19 silver per
ton.

Sampled cupriferous ores yielded in silver as follows :

A. A gray cojiper ore, containing antimonial ores, a refractory ore for
smelting, whicli forms the greater portion of the ore of the St. Lucas
mine, contained per ton $93 60 in silver.

B. A highly oxidized ore, containing silver-copper glance, forming an
average of 1 foot in width of ore, 30 feet below the surface, iu the San
Ignacio mine, contained per ton $101 78 in silver.

C. A still higher oxidized ore, mostly antimonial, with stains of Icad-
oehre, some malachite, and azurite, forming a seam 0 inches wide in the
Sau Ignacio mine, close to the surface, yielded $289 05 iu silver and $40 51
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in gold
;

total, $329 56 per ton. This is the only sample from the entire
district which has come under my notice showing an available quantity
of gold.

I). A sample of azurite, apparently not carrying silver, from the out-
crop of the St. Lonis mine, yielded .SlOG 81 in silver.

In order to acquire a good insight into the value of the ores of the
district as a whole, from twenty-seven to thirty mines were visited, and
the ores sampled as they occur, regardless of assorting. An average
sample taken from all the samples thus obtained assayed 8(58 52 per
ton silver as an average for the entire district. By proper assorting
this yicild can be raised to $143 91 per ton, as will appear below.
The following is a list of the assays made, giving notes on the veins

from which the samples were taken.

I. Galena ores of Ccrro Gordo

:

1. Sampled 8 feet ore-width; much vein-matter; about ^ ore to |
waste ; from Freiburgh Xo. 1 mine

;
assay, $25 12.

2. Sampled 3 feet ore-width ; about i waste
;
easily assorted ; some

copper; from San Felipe mine
;
assay, $12 50.

3. Sampled 2 feet ore-width ; about 4 ore, ^ waste
;
containing no cop-

per or antimony; from Union mine; assay, $25 62.

4. 0 feet ore-width ; about J ore, ^ waste ; some copper; no antimony;
from San Aberlino mine

;
assay, $54 97.

5. 2 feet ore-width, in a vein 15 feet wide; about § ore to ^ waste

;

contains some antimony and very little copper; from Union mine;
assay, $91 10.

0. 4 ieet ore-width
;
very ferruginous ; hard to assort ; traces of cop-

per; from Front mine; assay, $58 11.

7. li feet ore-width
; § ore to J waste

;
galena in spots ; no copper

;

hard to assort ; Guaymas mine
;
assay, $36 23.

8. 16 feet ore-widtli
;
very ferruginous ; cau be easily assorted

; J ore,

f waste : from Union mine
;
assay, $45 55.

9. 17 feet ore-width ; ore in seams ; i ore, f waste ; can be easily as-

sorted; the only thing accompanying the galena are very-soft oxides of

iron, cemented together by an argillaceous mass ; Trom San Felipe mine

;

assay, $12 56.

10. 0 feet ore-width ; no antimony or copper ; about ^ ore, f waste

;

the ore occurring in pockets ; from Freiburgh mine
;
assay, $43 98.

11. 4 feet ore-width, in a vein 12 feet wide; J ore, % waste; not so

easily assorted; from Asteroid mine; assay, $42 46.

12. 14 feet ore-width ; an average throughout all the stopes of the
Union, Front, and Freiburgh mines; J waste, J ore; assorted bj- hand,
but not very carefully

;
assay, $100 53.

13. 1^ tbot ore-width; Queen City mine; the vein is throughout 7

feet wide; can be assorted in extracting the ores from the mine easily

to J ore to § waste
;
assay, $84 82.

II. Copper ores of Cerro Gordo:

1. 8 feet ore-widtli, on outcrop; only stains of malachite visible; mine
not developed; cannot be called ore; sampled as a prospect; from
Abundancia; assay, $6 28.

2. 2 feet ore-width in vein 24 feet wide ;
mostly malachite and anti-

monial ores; easily assorted to | ore, J waste ; from Abundancia mine

;

assay, 880 10.

3. 2J feet ore-width
;
highly oxidized ore

;
mostly copper and anti-

jnoniafores; Jwaste, f ore; vein 10 feet wide ; Sau Ignacio mine; as-

say, $316 14.
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4. 7 feet ore-width ; some galena; not refractory ore; J ore, | waste;
from San Iguacio mine

;
assay, $101 78.

5. 8 feet width of the entire vein of ISTo. 4 ; San Ignacio ; can easily

be assorted to i ore |- Avaste ; from poor portiou of the mine
;
assay,

$31 42.

6. 5J feet width of vein
;
sampled as it would be taken out before any

assorting could be doue ; ore in spots ; no galena ; can be assorted
easily by hand, say j\ ore, |f waste; from Grand Poder mine; assay,

$10 98.

7. 4 feet vein-width ; docile ore; little lead, say ij ore g waste; from
the Guaymas mine

;
assay, $47 13.

8. 2^ feet ore-width, being two separate pay streaks in a vein G feet

wide; does not require much assorting ; contains some autimonial ores;
from Candelaria mine

;
assay, $105 39.

9. 3 feet ore-width, vein 4 feet wide; contains considerable gfilena, is

assorted to aboixt J ore f waste; contains antimonial ores; from San
Lucas mine

;
assay, $108 00.

10. A vein 3 feet wide ; San Benito mine ; about J ore ^ waste ; no
galena. This is a sample from the mine and from the dump which was
assorted ^ ore J waste ; ore can bo amalgamated, and may be called an
average; assay, $100 83.

11. A vein which is 27 feet wide at the outcrop, showing about 10 per
cent, of galena' and silver copper-glance, very sparingly distributed
throughout the vein. One ore-seam is 18 inches, widening and narrow-'
ing along the outcrop ; from Abundancia; not developed much

;
assay,

$7 85.

12. 3J feet ore-width
;
mostly oxidized ores ; vein is 5 feet wide

;

easily assorted, to about 4 ore, + waste ; from Asteroid mine
;
assay,

$105 75.

13. Several ore-seams, from 2 inches to 1 foot in width, on a vein G
feet wide, making in all probably about 20 inches of ore widtli ; ft'om

Fermiii inine; ore lit for wot process of beneflciation
;
assay, $115 15.

14. The ores from the Robinson, Clievall, Sacramento, Reindeer, Omega,
San Benito, Tresilos, Alpha, San Louis, and Queen of the "West, were
also sampled. But little work has been done on these mines. Thej^ are
situated in the southern portion of the district. An average assay of
$43 11 per ton was obtained. Tlie ores of all these resemble one another
very much, and none of the veins exceed OJ feet in width. All the fore-

going samples, taken together, give an average of $08 52 silver per ton.
They were taken with the object to get at the real merits of the mines as a
body, with little assorting. They can certainly all be assorted to J ore to

§ waste, with a loss of 25 per cent, of their actual assay value. This would
bring the average to $154 17 per ton ; and even if wo iidmit a loss of 30
per cent.,.the silver value would still be $143 91. Much of the success of
the district depends upon the careful classification and assorting of the
ores. Those ores bearing much gaugue matter, and at the same time
docile, (highly oxidized,) can easily be assorted from the others, and
reserved for wet amalgamation, as, for instance, the ores ironi the Grand
Poder, Candelaria, Valenciana, Tresilos, Mejicana, Portuguese, and San
Benito mines. Those veins carrying refractory ores, by far the majority,
must be I'reed from the accompanying gangue matter as closely as pos-
sible and beneflciated by smelting. This dressing is rendered easy by
the great difterence in the specific gravity of the ore and the barren rock.
The most prominent mines are, the Union, San Ignacio, Freiburgh,

San Felipe, St. Lucas, and Belmont ; about sixty mines are located and,
prospected. I have pointed out already that the mines can be divided
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into two classes, and I shall tlierefore describe one belongin.!? to

the so-called " lead mines," and two belonging to the " copjier or silver

mines," which will suffice to impart au intiflligent idea of all the mines
of the district.

San Ignaeio, (Copper and silver mine.)—The vein has a general
direction of east 10° south, dipping southwest. It is embedded in com-
pact limestone, has crystalline limestone predominating as vein-matter,
and some quartz is found subordinately. The surface workings show a

vei'y irregular vein ; the walls are disturbed, and no definite line of con-

tact can bo established, which makes the vein appear 50 to GO feet wide.
"Work was at first commenced on the outcrop by a cut on the side of

the hill, following the vein nearly 100 feet on its course, and for CO to 70

feet in depth. An incline of 40 feet has been sunk, and a tunnel of 270
feet length cuts the vein 05 feet below the surface work, or 175 feet be-

low the outcroppings. The incline and tunnel show the vein improving
in depth ; its width in tunnel is 20 feet from the hanging wall (siliceous

slate) to the foot wall, (compact bluish limestone,) and both .are plainly'

discernible; the dip is 00° southwest. The ore in the surface work-
ings occurred in irregular masses, seams, and pockets, varying from J
to 10 tons in bulk, divided by slate and limestone; while in depth in

the incline, it is found in more reigular seams, and partakes of a more
uniform character, ranging in width from 3 to 8 feet.

The ores from the mine belong to the second class, (copper ores.)

although nearly all the described ores of the district occur in the vein;
galena appears in the southern portion of the mine, but not in sufficient

quantity for smelting operations without further addition of lead ores.

Fifty feet below the mouth of the incline an assay of $178 32 in silver

per ton, from an ore seam of li feet in width, was obtained. At the
time of Mr. Luckhardt's visit nine men were employed by the company,
raising, daily, from 3 to 4 tons of ore to the surface, of an average value
of $280 per ton. The capacity of the company's reduction works being
2 tons, daily, the product of the mine was limited to 4 tons. The appear-
ance of the work done so far allows a daily extraction of 12 tons, and
the opened ground shows about 1,200 tons of ore in sight of the above
value. Local circumstances have thus far prevented tiie beneficiation

of second-class ores, (from $80 to $50 ore,) of which there are over 2,000
tons now lying on the waste-dumj).

Capital is only very lately finding its way to the district, and very
sparingly. All operations done so far on the San Ignaeio, and, in fact,

on all the veins, have been only on a small scale, the district being but
in its infancy, a state when all kiuds of work are seldom carricnl on
without great obstacles. But it has so far rewarded the owners hand-
somely for their outlay; and wherever it has been persevered in it has
generally pi'oven that great wealth is actually in the mines. In the
vicinity of the San Ignaeio are located the Bandera, La Primera, San
Francisco, Alpha, Franklin, Asteroid, San Thomas, Coronel, &(;., and
other smaller veins, which bear not only in their formation but also in

their ores much resemblance to the San Ignaeio; but none of them have
been explored sufficientlj' to reveal their absolute merit. All have
yielded rich ores in small quantities.

San Lucas mine.—This mine is situated G miles north of the San
Ignaeio, and belongs also to the second class, namely, copper and silver

mines. The eroppings (quartz) dip 05° north, in limestone, and run
east 5° south. Near the surface the vein shows G feet in width, con-
taining several narrow and poor seams and spots of ore, and does not
look promising. An iucline of 94 feet has been sunk ou the footwall,
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and the vein followed 80 feet on its course, where ore has been found and
extracted in bodies from 3 to 7 feet in width and 10 to 25 feet deep—the

vein having widened to 13 ^et from wall to wall. The lower workings
show a decided improvement in the quality and quantity of the ore.

The average of an eastern drift, in ore 5 feet wide, at G9 feet depth, was
$58 83 in silver. The ore contains from 7 to 10 per cent, of galena, and
some antimonial ores; gray copper and silver-copjier glance pi'edominate.

I met with nests and bunches of ore assaying $300 per ton; and the ore

lying on the company's dump, as it is being sent to the smelting-works,
ilow averages $115 30 per ton. The mine has been very irregularly

worked thus far. It is, like many others, very favorably situated for

tunneling. A tunnel of 000 feet in length would meet the vein 350 feet

below the outcrop; and I believe that with judicious management the
mine could be made to yield 25 tons of $100 ore daily, with an outlay of

$5,000, while the i^resent yield does not exceed G tons daily.

In the vicinity are, among many smaller veins, the Wittekind, Bel-
* mont, Abundancia, Oandelaria, San Miguel, Enterprise, Abellino, Vir-

ginia, Guadalupe, Guaymas, and others, some of which carry so little

galena ores that they can be bencticiated by wet amalgamation. They
all resemble the two veins above described, both in gangue and ores,

yielding from $45 to $ 150 in silver per ton. Their widths vary from 5 to
40 feet, and thus far but little work has been done on them—j ust snflicient,

in many cases, to comply with the laws of the district in order to hold
possession, and I am of the opinion that, in all probability some of these
mines, when once worked, will yield abundantly in oi'es, and will by
far exceed the Ignacio and St. Lucas, which are already proven good
mining property and looked upon as among the best in the district.

One of my reasons for this opinion is that actual work has, in most
instances, shown an improvement in depth both in quality and quantity.

Another is the fact that the ore exists in bunches and pockets, which
are detached from one another by barren vein-matter, or by intrusions
of masses foreign to the vein itself. This leads me to expect more ore
and larger bodies where less irregularities exist, which will be the case
the deeper work progresses on the veins. These ore bodies are always
found to be larger where much bulk of vein-matter exists than where a
vein is narrow, and some of the above-named veins are very wide.
None of the described mines carry sufQcient galena in their ores to lit

them for smelting alone, neither can the majority of the ores be amal-
gamated; and as much attention has therefore to be paid to the lead as
to the silver-copper mines.
The greater number of the veins located near the center of the dis-

trict are so-called "givlena ledges," as, for instance, the Union, San Fe-
lipe, Freiburgh, Nos. 1, 2, and 3, Santa Maria, Buena Vista, Knicker-
bocker, and others, some of which seem to be located on one and the
same vein. I found three distinctly separated veins of very large dimen-
sions, besides several smaller ones of little importance, on the hillside

where all the above named claims are situated. With very few excep-
tions they are of a very uniform character, and in describing one all

will be described.
The Union vein has a general north and south course, is imbedded in

a compact grayish limestone, dips west 02° with the horizon, and carries

calcspar as predominating vein-matter. Near the surface its widtli can-
not be well established; it resembles a mass of ore thrown together with
boulders of country rock to a width of 50 to CO feet

; only the foot-wall
is visible in a few places. Several mining comiiauies have located claims
on this vein, and have attacked it from the surface to a depth of 130
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feet in some places. The Santa IMaria tunnel lias cut the vein 200 feet

below the surface. The lower workings show more regularity in the

vein ; its width can be called 23 feet, but in one place I saw it 40 feet;

the foot-wall can be well seen, the hanging-wall can only be found well

defined in places. It carries the ore in bodies of various sizes and
dimensions, but they all have an inclination from north to south, and
seem to improve southward. The ores are chiefly' argentiferous galena;

copper occurs only in very smajl quantities, and only near the surface.

Iron pyrites, in various stages of decomposition, is a steady companion
of the ores ; it only exists where ore is found, and it is only where
it is cpmpletely converted into peroxides that it has penetrated

the vein-matter so as to hide the original texture and form entirely.

Tiiis vein has shown thus far three separate ore bodies, which have
yielded to the various companies at work on them probably over 21,000

tons of ore, of an average value of $120 per ton. It has been attacked

by two shafts and three tunnels, and is at present yielding all the
necessary ore to supply three reduction works. Forty feet below the

'

outcrop an average sample of the vein, here 30 feet wide, was taken re-

gardless of waste, and $30 23 in silver y>er ton was obtained, and 87

feet below the outcrqp the vein, 20 feet wide, assayed $58 11 per ton.

There are t\yo phenomena which speak well for the futui-e of the vein.

The supposition is, that all veins change in depth, and especially when
nearing the so-called water level. This change first shows itself in

those ores which are easily decomposed, and requires the attention of

the miner, as it influences the percentage of precious metals which the
vein may carry in the croppings or surface workings. In the vein in

question here we have argentiferous galena ores, accompanied priuci-

lially by iron, and we find that a change has made itself already appa-
rent at a depth of about 150 feet below the outcrop, namelj', t!ie ga-

lena lias changed from a fine crystalline structure to coarse crystals, and
the liydrated oxide of iron of the upper workings begins to resume its

original state, i. e., that of sulphuret of iron. The percentage of silver

in the ore has, however, remained the same, and from this we may infer

that it will probably remain so to a considerable depth.
On the surface the vein shows 'much irregularitj'. The intrusions of

barren rock, foreign to the vein, which divide the ores in bodies, are
very frequent. As depth is attained on the vein these intrusions still

exist, but not in such multitude. The ore lies more regular, and we may
expect to find more regularity in the occurrence of the ores as these in-

trusions decrease in depth.

A careful examination of the entire hill and nearly all the galena
mines sitiKited on it did not detect anything of sufficient import to de-

stroy the opinion formed, namely, that a vast amount of argentifer-

ous galena may be expected fi-om them when they are fairly opened.

General remarhs on mining and reduction.

A. Mining.—The larger portion of the mine owners at Cerro Gordo
are in want of suflicient capital to open and explore their mines and to

fit them for the extraction of large quantities of ores. This has been
the main cause that mining has been carried on without a system.
Many mines have only the necessary wdrk done on them to make their

titles good. Some of the mine owners seem to have worked solely with
the object to extract a few tons of rich ore <br sale, in order to produce
the necessities of living, while others extract larger amounts of ore

and try to smelt them under great disadvantages at or near the mine.
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It is true they produce bullion, but they do not obtain such results as
they ought to. This is partially caused by ignorance of the ])rocess of

beneliciation by lire, partly by local circumstances. The actual ])r()duct

of the mines is nevertheless far in advance of the capital wliich has
b(ieii invested in them.
The cost of mining the ores is from $3 to $3 GO per ton, but they are

carefully assorted by hand at present, making the total cost of pioduc-
tion when ready for the furnace Ironi 85 to $12 per ton. The clmracter
of most of the mines and their situations are such that the mining cost
ouglit not to exceed $2 50 per ton, as nearly all of them can be worked
to a depth of 200 to 500 and even GOO feet by tunnels, obviating the
cost of hoisting. The ores, except in the immediate vicinity of tlu', sur-

face, are surrounded by hard compact rocks, and their dip is sucii that
but very little timbering will be required.

Labor at the mines ranges from $2 50 to $3 50 per day at present.
These prices will probably maiutahi themselves for some time, but the
cost of i)ro<lucing the ore will be greatly reduced as soon as the mines
arc opened in a systematic manner. Where two or three hands are
needed now, a single miner will then be sufficient to perform the same
work.
Most of the ores require blasting, and the final assorting ought to be

carried on in the open air on the dump and not in the mines, as it is now
done. The latter causes unnecessary expense and also loss in ore. A
good illustration of this is, that in 18CG the ores in the Chollar Potosi
mine, Virginia, Nevada, were assorted in the mine at and above the
Potosi tuiHiel level, .and a loss in ore occurred thereby ; that in 18G8
and ISG!) tlie same gi'onnd was i-eopened and produced 23,001) tons of
ore, which were assorted overhead and yielded an aggregate of $000,000.

B. lleductiou.—At Oerro Gordo district three reduction works exist

at present, none of which exceeds 10 tons working capacity. The one
of Mr. Belshaw is the largest, and contains three furnaces. The other
two are of G to 8 tons capacity. All of them work under great disad-

vantages from scarcity of water, which in winter has to be obtained by
melting snow and ice to supply the steam-boilers, causing Ireiiueut

stoj)pages. Besides these, several Jlexicans own furnaces. They smelt
their ore* and refine their bullion on a small scale. In Lone Pine Val-
ley exist three more establishments. The Cervantes Company reduction
works of 20 tons capacity, driven by water power, is the best constructed.

The Stevenson, of 10 tons, is situated at the east shore of Owen's Lalce,

•and the works of a new company are being built of a capacity of 30
tons, on the lake, across which they will have a steamer crossing. Lone
Pine Valley is certainly the place for smelting works, as sweet water
and fuel are abundant, and ores Irom Cerro Gordo can be brought tliere

at a (;ost of $7 50 per ton. It is only lately that the district has begun
to yield regularly from $30,000 to $G0,000per month, except during one
month when all the reduction works were producing, and $130,000 were
shipped through to Los Angeles at 3^ cents per pound.

Cupelling is not practiced, and all the bullion vaiying from $270 to

$5-10 in silver per ton is shii)i)ed by land to Los Angeles.
The smelting done at Cerro Gordo ami Lone Pine is carried out on

the old Mexican method. The ores are assorted and freed Irom ganguc
matter as much as possible by hand at too high a cost at present. The
galena ores are thrown into a "galemador," (a reverberatory furnace on
an incliiuMl plane,) where some of the sulphur and antimony is driven
oil' and the greater portion gf the ore is converted into a stiff slag higidy
impregnated with metallic lead. This is mixed with crude silver ores,
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^the above-Tiained copper ores, carrying copper and iroTi,) and smelted iu

a blast furnace where the lead is reduced to its nietiillic state, carrying
the greater i)ortion of the precious metal with it. This is run into Ijars

of 150 to 250 pounds. The Cervantes Company is tlia only one which
has cupelling-lurnaces.

These " galemadores" are generally 10 feet long, 5 feet M-ide, have
fi-oin 22 to 36 inches between the bed and arch, and can slag from (i to
8 tons of galena ores in twenty-four hours. They are heated with wood,
and work without blast, and consume 2i cords of wood per twenty-four
hours. The " stack-furnaces" are of various shapes, round and square,
from 10 to 15 feet high ; their boshes vary from 18 to 25 inches iu the
clear. They are fed with wood, charcoal, and ore, in alternate layers,

and require about 20 bushels of charcoal and \ cord of wood to reduce
1 ton of ore. They reduce, according to their size and blast and the
character of the charges, irom 5 to 10 tons of ore per day. The cost of
wood is from $6 to $8 per cord, that of charcoal 35 cents per bushel, in

Lone Pine Valley. The price of both is much lower at Cerro Gordo.
The smelting of silver ores, when lead ores arc plenty, as is the case in

Cerro Gordo, is a very simple operation, and at least 90 per cent, of the
fire assay of the precious metal ought to be got from the ores, but at
present only 50 to 55 per cent, are obtained in Cerro Gordo. Many here
adopt the jjrinciple to produce their lead with as high a percentage in

silver as possible in the stack-furnace, which is not judicious, and the
low yield in percentage of the assay is, in part, directly attributable to
this. Bift the bad proportion of the blast, and the very shape of the
furnaces, exert also considerable influence in this direction.

Cerro Gcu'do is a new district, the actual merit of which has not been
made ajjparent for want of capital and energetic explorations. There are
a great many mines, among which is a comparatively large number of
excellent ones, and little as they have been opened the developments
already made promise a bright i'uture. The character of their ores is

such as to render the extraction of silver comparatively easy
;
moreover,

Lone Pine offers every facility for ])rofitable smelting, and tliei-e is no
apparent reason why in time the district should not stand as high in rank
as many others who had the advantage of capital.

The product of this district during the last year does not fall short of
$300,000, and there is every prospect that it will rapidly increase. In-

deed, in August, 1870, the production of the Balshaw furnace alone was
2,774 bars, or 238,728 pounds of lead bullion; mining, especially tunnel-

ing, was going ahead rapidly, and the prospect Avas that a largo amount
of stoping-ground would bo ready to be attacked in <i short time.

The Caso district, also situated in InyoCountj-, should be briefly men-
tioned here. This locality is lifty-five miles from Lone Pine. Jt was
abandoned in 18CG on account of the Indians. In 18G8 a party of Mexi-
cans settled there, and have now twenty arrastrasat work. The ledges
are small, and mostly lie ilat, but are very rich. The greatest abun-
dance of ore is found in the Mina Grande, formerly the Josei)hinc. The
gold bullion produced is worth $15 per ounce, and the product between
April and October is estimated at between $30,000 and $40,000. The
Golconda Mine, two miles from Owen's Kiver, was located twenty years
ago, but little work was done. A thousand tons could easily he taken
out in a short time, if a small amount of eai)ital Avould be invested. As
yet none has found its way to this district. The total population of the
county, according to the late census, is 1,950; Chiucse, 21),
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MONO, KEEN, LOS ANGELES, AND TULARE COUNTIES.

Of these counties a few bxief notes only can be given, mainly from
the reports to the Census Bureau. The ores of Mono County are emi-
nently silver ores, but contain some gold. Five mines, enii)loying

twenty-two men, were rei)ortetl woi king .1 unc 1, and the total y ieUl for the
preceding .\ ear was $95,000, of which $8.3,500 was silver. The wages
paid were $83 per month.

I'rom Kern County three quartz mines were reported working.
The Delphi Mining Company lias a shaft 280 feet deep, and a tunnel

450 feet long, and employed eighteen men during one month, paying
out 81,500 for wages. The product was 200 ounces of gold, worth
$3,500. La Esperanza is worked by a tunnel 200 feet long. It was
worked with fifteen men during seven months, at a cost of $8,400 for

wages and $3,180 for materials. The product was 900 ounces, worth
$12,000. The Kern Eiver Mining Companjr works its mine by a shaft
170 feet deep, and a tunnel 200 feet long. During the entire year
twenty-nine men were employed, and $27,000 was expended for wages,
while the materials nsed amounted to $3,200. The total product of this

company was $35,000.
From Los Angeles County a single quartz mine is reported working dur-

ing the entire year. This is the mine of the Eureka Mining Company, at
Solidad. Thirty to forty men were employed at different times, and
$48,000 expended for wages. At the mine is a shaft 125 feet deep and
a tunnel 150 feet long. The total product was $50,000.

All the figures in regard to i)roduct above introduced, as well as the
following, refer to the year ending Jun() 1, 1870.

In Tulare County the 10-stamp mill of Birdseye & Co. on White Eiver
is reported to have been in operation during five months. Five men
were employed at a cost of $1,500 in wages, and $700 were spent for

materials. The product was 250 ounces of gold, worth $4,000. I am
not inlbrmed in regard to the mine from which the ore crushed by the
mill was taken.

The total population of these counties is as follows

:

Total. Chinese.

Mono 430 42
Kern 2,925 43
Lcs Angeles 15, 303 234
Tularo 4, 521 99

MAKIPOSA COUNTY.

The principal quartz-mining enterprise in this coniitj' continues to bo
that of the ISIariposa Company, u])on the grant of the same name. The
history of this famous estate has been marked with many vicissitudes,
brilliant successes having alternated in its management with disappoint-
ment and loss. The conditions now surrounding the enterprise are in
many respects more favorable than ever before, as I can testify from
personal observation at the time of my last visit, November, 1870. The
rate of wages is more reasonable ; Chinese miners are employed, even
underground, to a considerable extent, with satisfactory results, and
without violent opposition from their white colleagues. The machinery
of redu'rtion is complete and efficient. At the Ophir or Benion mills,

where sixty-five stamps were running, and thirty more in process of
erection,* there is an excellent water-power secured by a dam which

'The wliolo number running at tlieso mills in March, 1871, was eighty. Anewwator-
wlieel will bo reriuired before the other filleeu are started.
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may be trusted" (in spite of sundry former catastrophes) not to wash

away again; the mills themselS^es have been remodeled, raised, fur-

nished Avith Calilbniia high-mortar batteries, and arranged to work both

cheaply and eftectively. The Benton mills used to have the reputation

of crushing more cheaply and losing more gold than any others in the

State. In their present form the desirable characteristic appears to

have been retained and the other removed. All the product of the

Josephine and Linda (formerly Pine Tree) mines is worked at these

mills with a profit, as the statement below, taken from the books, will

show.
Another great improvement is visible in the general economy of ad-

ministration, and in the absence of the turbulent and lawless class of

inhabitants which once gave Mariposa an unenviable fame. The
"roughs" have shot one another, emigrated, or been hanged

;
and the

de]>arture of these worthies, coupled with the termination of legal con-

flicts, has greatly assisted the management of affairs with undisturbed

attention to the permanent welfare of the estate.

The three mills at the river, called as a whole the Ophir (formerly Ben-

ton) mills, have the following strength : Lily, (upper mill,) 10 stamps,

at 050 pounds; Ada, (middle mill,) 25 stamps, at 550 pounds; Bessie,

(lower mill,) 24 stamps, at 500 pounds. The Ada is considered the best

mill. All the batteries are run at 05 to 70 drops per minute, and the

total crushing capacity of the 05 stamps is about 00 tons daily.

The ore is supplied from the Pine Tree and Josephine mines. The
average of five semi-monthly cleauiugs-up on Pino Tree ore, during

August, September, and October, 1870, was $10 50—or, leaving out the

second clean-up of September, when a lot of poor ore was treated, the

average was $11 35 per ton. No account is taken of tailings or sul-

])hurets in this statement. A similar examination of the books as to

Josephine ore showed an average yield of 8S CO per ton. The amount
of rock crushed from May 1 to October 1, 1870, was as follows

:

Month.

May
Juno
July
August
September .

Total

Bessie. Ada. Lily. Total.

505
528
536
559

2,706

GIO
G19
G54
525
493

2,907

499
542
483
451
2U1

2,241

1,G89
1,GG6
i,Gro
1,512
1,319

,834

About one pound of quicksilver is employed to ten tons of rock, aud
35 to 40 per cent, of the- quicksilver is saved in amalgam, worth $8
per ounce.
That the foregoing yield is sufiicient to leave a small margin of profit

appears from the following estimates of expense at the Josephine and
Linda mines

:

Per ton.
Joseph-

Linda.
ine.

§2 75 $5 00
75 75

2 25 2 25
1 GO 1 00

G 75 9 00

Mining cost

Transportation.
Milling
General expense
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Tlie greater cheapness of ininiiin: in tlic Josepliiiie is dne to its im-
mense stopes, and tlio manner in which it is o])('ned by drills from the
face of the mountain. The Linda, liowever, furnished during the months
referred to a better grade of quartz, principally, 1 believe, from the so-

called "Garden" shoot, which has been opened in that mine at greater
depths with excellent results. The average thickness of the vein in the
Linda being about 5 feet, and in the Josepliine 10 feet, the work of open-
ing new ground is but trifling, since every foot of drifting exposes for

extraction a large amount of quartz. I measured the reserves of ore in

these two mines, including only what could be extracted without dead-
work in sinking or drifting, and found in the Josephine 15,810 tons, and
in the Linda 14,010 tons. At the same time, the quality of ore in both
mines was improving, and the yield at the mills in November was higher
than the averages above reported. By the enlargement of milling facil-

ities, and the treatment of a greater amount of ore, the milling cost at
the river could bo reduced to $1 15, and the general expenses to 50 cents
l)er ton of rock, thus securing $1 per ton of additional profit.

T!ie jNIiiriposa mine contained, like^yise, immense reserves of low-grado
quartz. The mill at Mariposa has been reduced to 25 stamps, and the
operations of these for August, September, and part of October, 1S70,

showed ail average yield of $9 !)8 ])er ton. This scarcely paid expenses,
as the mill is run by steam ; and the mine has since been temporarily
closed. When reopened, it will be worked by Chinese labor exclusively,

as it has been, in part, the case for a long time past.

The old Princeton mine, in which the population of Mariposa County
still place much affectionate faith, i)rodnce(l from a single large body or
chimney of ore between four anil five million dollars. This chimney
was worked to a depth of some GOO feet, and it was ofiQcially reported
to be exhausted just before the lirst grand collapse of the Slarlposa
Comi)any. A complete sectional map of the workings came into my
possession several years ago, bearing valuable memoranda as to the
yield of the quartz from each stojie ; and this, with other evidence, led

me to doubt whether the old Princetou chimney was really exhausted,
and to suspect that the company had been too easily discouraged. Sub-
sequently to the first abandonment, however, a creditor took the mine
and gutted it, filling up the deep shafts with refuse, to save hoisting,

taking out pillars and timbers, and leaving the workings in such a con-
dition that no one would like to undertake the job of reopening them.
Whether that chimney is or is not exhausted will, therefore, not be soon
discovered. IMany explorations were made, without success, to find

some equally promising body of ore on the continuation of the vein. It

seems to part near the mine into two Iminches, in going eastwai'd ; and
these are said to reunite toward Agua Fria, a mile away, inclosing be-

tween them a large area. On the northerly branch operations were
unsuccessful, though this was generally supposed to be the main vein.

The southerly vein makes a violent bend on the top of the first hill east
of the mine, ami trending northeast crosses a ravine, a smaller hill, and
another ravine, beyond which the outcrop is hidden in the chapparal.
On the top of the smaller hill arc the two shafts of the New Princeton,
the discovery of which was the most significant event of the year for

the estate. The connection between these and the old mine is distinctly
established by innumerable exposures of the vein outcrop.
There is not much to be said of these shafts, but wliat there is is

highly important. The western one is a prospecting shaft, CO feet deep
at the time of juy visit ; the other, 200 feet east, is a large working
shaft, then about 30 feet deep, and showing a vein of 5 feet, the foot-
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wall half of which is certainly very rich rock. I made several pauuiiigs,

iudicatiiif?, I am confident, as much as $30 per ton of free gold ; but of
coui'se 1 cannot feel sure that the sami>les were a fair average, though
they were not the best that I saw, or could have taken out from the vein
myself. More important, in my opinion, is the general structure of the
vein and the appearance of the quartz, which is identical with that of
old Pi'inceton in its prime. Taken in connection with the known char-
•icter of the Princeton vein, upon which it undoubtedly is, the indica-
tions it presents are such as to warrant even the' sanguine expectations
of the old residents of the neighborhood. The old Princeton mill is to
be refitted and started early in 1871, with 25 stamps, on the ore from this
mine.

This discovery shows how much miglit bo accomplished by judicious
prospecting on the estate. The number of quartz veins not yet tested
is very great, and the richness of the placers at many points indicates
the existence of valuable lodes in the neighborhood. The Guadaloupe
region, not worked at all by the company, contains numerous rich (though
narrow) lodes. Some of them are worked on royalty, but there is no
capital invested there. 1 understand that one of these lodes, the Buck-
eye, which has paid well hitherto to operations under a lease, will be
worked this year by the company.

In farther illustration of the reduction df wages, the following com-
parative statement of the average daily wages paid during three differ-

ent periods, kindly furnished by Mr. J. G. liice, the assistant superiu-
teudent, is presented.

—a

From 1863 to 1865. 1865 to 1868. _ 1868 to date.

Firomcn

Mill-feeders
Laborers, (white)

$3 50 to $4 00
3 00

4 00 to 6 00
4 00

4 00 to 4 50
3 50 to 4 00
2 75 to 3 00
3 50 to 4 00
3 25 to 3 50
2 50 to 3 00

$3 25 to §3 50'

2 75
4 00 to 5 00
3 75 to 4 00

4 00
3 50
2 75
3 50
3 25
2 50
1 75
1 50

$3 00
$2 25 to 2 50
3 50 to 5 00
3 25 to 3 75
3 50 to 4 00
3 00 to 3 50
2 50 to 2 75
3 00 to 3 50

3 00
2 00 to 2 50
1 02 to 1 75

.
1 60

The item of wages being at least two-thirds the whole cost of mining
and reduction, it is evident that a general average reduction of some
25 per cent, in that item is no insignificant matter, in the treatment of
low-grade ores especially; and in the execution of " dead-work " and
new constructions.

Thanks are due to Mr. Thomas Goodsell, the company's superintend-
ent, for much courtesy and valuable assistance.

The following data, however, are not from the company or its officers

:

The total production of bullion for the fiscal year 1809-'7(), from the
Josephine, Linda, and Mariposa, was about $170,000. I judge that the
production for the calendar year 1870 was about $200,000. This is a
satisfactory increase of 100 pei: cent, on the pvoduct of the previous
year, and a similar steady im])rovement may be looked for in 1871. The
process of building up a large business tipon the basis of low-grade ores
is a slow one, but the result is much more permanent than the brief

though brilliant i)rosperity of "ricli" mines.
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In tbe latter class may be ranked the Oaks and Reese, to which allu-

sion has been made in former reports. This mine was on a very narrow
and hard vein, and was abandoned last year by the company in spite of

the extraordinary richness of occasional lots of ore. It is reported that
the miners, going back to the work after the company's operations had
been sus])ended, soon struck upon another pocket of free gold, and
made a handsome profit by the oijeration. Tlie story is highly probable,

though I do not vouch for its truth. It is quite common for skillful

miners, when they foresee the suspension of operations, to conceal the
occurrences of rich side-shoots, or pockets, &c., with a view to save
theni until permission can subsequently be obtained to work the mine
on a favorable lease, or to pay back-arrears of wages. Accordingly,
when the workmen who have been employed in a mine undertake to

carry it on after the owners have stopped, the first thing heard of is

frequently a fortunate discovery of rich ore. But this was known to
some one beforehand, or the speculation would not have been under-
taken. I am not aware that miners, working in this way by themselves,
for a long period, and opening new ground, have better luck than other

IJeople.

The Washington mine, about two miles north of Hornitos, is reported
as steadily successful. The shipments of bullion in the autumn of 1870
were about §12,000 per moilth, and had i)reviously been $15,000. For
the year ending June 1, 1870, the product is given at only $50,000. I

presume this is due to the fact that the mill and chlorination works were
not lunning at full capacity—the latter not at all—during a largo part
of the year. The mill has now 30 stamps running. Tlie ore is heavily
charged with suli)hiuets, which are successfully treated in the chlorina-

tion-works erected lor the companj^ by Mi\ Deetkin, of Grass Valley.

The Quartz Mountain mill, of 20 stamps, was idle in June. In No-
vember it was working ore from the Flint Peabody mine, two miles
south of Hornitos.
The Mount Gaines Company, five miles east of Hornitos, was pro-

ducing at the same period about $2,000 monthly. The 20-stamp mill

works both custom ores and those of tbe compan3"'s mine, in which rich

sulphurets are said to have been discovered.

1 am indebted to Mr. Thomas Goodsell and to Mr. John E. Hite, the
owner, for the following notes on the Hite mine, which is located near
the geographical center of Mariposa County, on the summit of the ele-

vated ridge between and quite near the intersection of Merced liiver

with the South Fork of the Merced. The course of the vein is nearly
east and west, and the dip about 80° north. It is irregular in width,
varying from 3 to 11 feet, and richest where widest. The average yield

of the wider portions is $27 per ton ; of the narrow, $13 per ton. There
are two shafts, down 300 feet. The first level is 200 feet below the sur-

fiice, with a drain-adit crossing the strata coming in from the south or
South Fork side. Above this level the ground is mainly stoped out.

Both the east and west shafts are down 100 feet below it, and drifting

is going on to connect the shafts, the east drift being in 300 feet from
the shaft, and the west drift 30 feet, leaving a distance to connect of

260 feet, as the shafts are COO feet apart. A new tunnel is driving from
the side of South Fork to strike the vein 850 feet below the surface. It

is now in 850 feet, and will be 1,250 feet long when completed. It
approaches the vein at right angles. The vein is intermixed with thin
layers of black soft slate, like the country rock. There are three ore-

shoots in the ground already opened, of which the most westerly is the
poorest. The vein is continuous for a long distance, running nearly par-
allel with tbe Merced liiver.
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The mill is situated on Sontli Fork, whence it obtains a M-nter-powcr of

42 feet I'all. A Tyler turbine gives 150 horse-power. There are 20 stanip.s,

of 550 pounds each. The gold is very line and is saved with difliculty<

owing to the creamy consistency of the slimes. The method followed is

to amalgamate in battery, discharge into pans, i-iflle-boxes, &(!., and
save the ssmds below, as they contain a large percentage of gold. The
distance from" the mine to the mill is some 2,000 feet, the niine being
above the mill some 1,500 feet. The distance from Mariposa is eiglitecn

miles, by a good road to the summit opjwsite the mill, whence there is

a very abrupt and difficult descent to the bottom—say 2,000 feet in half

a mile. Tlie present estimated value of the mine and improvements is

half a million dollars. The water-power is ample for tlie present
mill for ten months in the year. Timber is obtained within .live iniles

of the mine. Tlie workings are dry, but owing to the softness of the
M'alls heavy timbering is required. No " deads" arc left, as all the vein
is taken out for crushing. The product of this mine for the year ending
.Inly 1, 1870, was not far from §180,000.

Of placer-mining operations in Mariposa County there is little to be
said. The aggregate of gold from this source during 1870 will probably
not exceed $25,000.

TUOLUMNE COUNTY.

No change of importance is reported to me in the mining industry ol

this comity since last year.

Little hydraulic mining has been going on, only four claims being
reported in operation. Tliese cmi)loyed six men on an average of ten
montlis, at about $00 in wages. Water costs from 8 to 10 cents per
inch. The total product of these claims lor the year ending June 1,

1870, was $20,000, making the average yield per hand per day of thi.s

class of mines $12 05; which must be considered as very good returns.

The claims producing the most were those of Spalding & Co., Avhich

yielded $5,100, employing two men ten months, and of Hayiier & Co.,

which yiehled $10,200, employing the same number of bands during the
same time.

Eight (piartz mines have been Avorked during the year, and in these
sixty-seven men were employed an average of 8.7 months, at about $3
per day. The whole product for the year ending June 1, 1870, was
according to the returns of the mills, $105,000, or about $13 82 for each
ton of ore worked. The following mines produced : Eagle, 2,500 tons

;

Golden Kule, 3,000 tons; App, 2,000 tons; Heslcp, 1,000 tons; IJeist &
Co., 1,425 tons; Mount Jefferson Company, 1,400 tons. The iirincipal

mills reduced ore as follows : The Eagle, 2,100 tons, yielding $31,500

;

the Golden Eule, 2,000 tons, $38,500; the App, 1,000 tons, $23,000;
the Heslep, 1,500 tons, $20,000 ; Eeist & Co., l,200.tons, $13,000 ; lAIouiit

Jefferson Company, tons, $21,500.

The following description of some of the mines^of this county, taken
from the San Francisco Scientific Press, will i)rove interesting: "The
App mine, on Quartz Mountain, near Jamestown, and some 6 miles
liom Sonora, is owned by Grifliug & Totten. The ledge is 1,000 feet

iong, and from 15 to 30 feet wide. They have a 25-stamp mill crushing
15 tons per day, but with a capacity of crushing 25. Some twenty men
are employed. Tliey are now further develojiing the mine, the reason
of not running to their full capacity. Their i'0(;k will run liom $15 to

$20 per ton. They have a shaft down 580 feet, on an incline of 00°.

H. Ex. 10 3
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The hoisting works are very complete, and run by an engine of 25 Lorse«

power.
" The Ileslep, next adjoining the App, and parallel with it, separated

only a lew hundred feet by an immense horse, is owned and superin-

tended by B. F. Ileslep, esq. This ledge is well defined, 14 feet wide
and l,Ci)0 feet long. Mr. H. has a 15-stamp mill, run by water-power

—

40-foot wheel. His tunnel is in 700 feet on a water grade. At this

point it.is 170 feet to the surface. Nine men are I'egularly employed,
crushing 15 tons per day, (twenty-four hours,) and the rock averages $5
per ton.

" Tlie Knox mine, ^ mile from the Heslep, and midway between this

and Poverty Hill, is 1,200 feet in length, with about a 26-inch vein. It

is owned by Green, Jones & Preston. Thej' have hoisting works run
by a 30 horse-power engine, and a mill of 10 stamps and 2 arrastras, now
crushing 7 tons per day. Tliej* employ fifteen men, and have lately in-

troduced giant powder to expedite their supply of rock, as they are not
running to their fidl capacity. They claim to get an average of $35 per
ton out of their rock, exclusive of sulphurets.

" The Golden Itule, f of a mile beyond Poverty Hill, and about 7

miles from Sonora, is owned by a joint stock company, priuei])ally of

Sau Francisco. A. S. Phifer is its superintendent. The mill of 15
stamps is run by water-power, (50-foot wheel,) and is now crushing
15 tons per day, (twenty-four hours,) which average $10 per ton; six-

teen men are employed. This mine M as originally owned by a com-
pany of Italians, and was first struck in 1803. A tunnel 500 feet in

length is run in on a grade with the mill, to which the rock is brought
by car. This tunnel runs nearly east ; at this point the tunnel runs
south 75 feet, where their hoisting works are situated, 87 feet under
ground. It cost $30 per foot to run it. The hoisting works are run by
an engine of 12 horse-power. At the hoisting works there is a vertical

shaft 225 feet deep from the surface. Tlie hanging wall is of serpentine,
and the foot wall of feldspar formation. Tlie vein is from 7 to 9 feet

wide, and is nearly 90 per cent, slate. Free gold is found in each of the
above-named formations often 4 inches deep in the foot wall, which goes
to prove the old Forty-Niners' saying, that gold is just whei'e you find

it. The company consume about 25 pounds of giant powder weekly for

blasting purposes. Their sulphuVets pay them about $40 per ton.-'

The i)opulation of this county, according to the last census, is—total,

.8,150
;
Chinese, 1,523.

CALAVERAS COTJKTY.

The mining enterprises of this county have been prosecuted with
energy during last year. The product from hydraulic shallow placer and
quartz mining amounts, according to the returns to the Census Bureau,
to $1,080,000 for the twelve months ending June 1. Many shallow-
placer claims have been actively worked, but the majority are small
afiiiirs, on which all the work is performed bj' the owners themselves.
On 230 claims reported 084 hired men were employed on an average of
7.31 months. Besides these about 250 owners spent an average time of

8.0 months on their claims. The yield per hand per day was low, being
$2 57 on an average. Total wages paid, $250,300. Tiie total materials
consumed had a value of $109,000. The price i)aid for water has gen-
erally been 10 cents per inch, and the average wages amounted to $50
per mouth.
The total product of this branch of mining in the county is reported
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as a little over $500,000. The largest returns were received from the
following claims: Eailroad Company, $13,000; Texas Compauv.
$30,000; raul & Co., $12,000; Crehr & Co., $15,000

;
Gleason, 0']S"eii

& Co., $10,000; Henry Connelly, $10,000.
Of liydraulic claims 40 are reiwrted. They yielded about $180,000,

of which amount the following claims gave the highest yields : Bomig
& Co., $15,000 ;~Strong & Mathews, $10,000 ; Leckermaii & Co., $12,000.
The quartz mining enterprises of the county are mostly small and a

limited amount of capital is invested.
The prices of labor, lumber, and charges for milling during the year,

Lave not varied much from those given in my last repprt, but it is evi-

dent that a tendency to lower the wages begins to gain ground.
Thorp & Co.'s mine was worked by two men during the entire year,

and the quartz was worked in their three iirrastras. These are driveu
by a 24-foot \yater-wheel. They have a flume connected with it 200 j'eet

long. Two men worked in these i-eduction works and crushed, in twelve
months, 450 tons of quartz, which yielded 187 ounces of gold, valued at
$3,000.
John Bachman's mine was worked by two men during six months.

They took out 200 tons of quartz, valued at $1,000.
A. Acerford's mine has a shaft 90 feet deep. Two men raised, in six

months, 150 tons of quartz, valued at $1,200. The ore is raised by
windlass.
The Union lode, 5 feet wide, was woi-ked by three men throughout the

year; 400 tons of quartz were raised, valued at $5,000. The shaft on
this mine is 150 feet dee]). The mill of the same companj', ten stamps
<lriven by a 20 horse-pewer water-wheel, crushed this ore and also some
custom-rock, producing with nine men in eleven months $1,700.
The following are some of the mines worked during the year

:

Eeed & Co. : Sliaft 80 feet deep; two men took out 200 tons in six

months, valued at $1,000.

Davis : Shaft !)0 feet deep ; ores raised by w-him ; three men took out
in six months 500 tons of quartz, valued at $3,000.

li. K. Thorn & Co.'s mine has two shafts, 85 feet each, from which
four men extracted GOO tons of quartz in six months. Value, $3,000.
Quaker City : Shaft 150 feet deep ; ores raised by horse-whim ; six

men took out 1,200 tons in twelve months. This oi-e was woriced in the
same company's mill, a 10-stamp mill, driven by a 30 horse-power engine
and yielded 350 ounces of gold, worth $0,000.
Joseph Lafay's mine : Shaft 100 feet deep. One thousand eight hun-

dred tons of quartz, valued at $9,000,,were taken out during the year.
• Barry, Frank & Co.'s mine has a tunnel 300 feet long and a shaft 90

feet deep. Five men raised, in twelve months, 400 tons of quartz, worth
$17,200.
Besides this, the following mines and mills were in operation:
Gold Mountain Company w^orked its 5 stamp mill, driven bj- 8 horse-

power engine, for three months w'ith ten hands, and produced $0,000.

Reserve Company has a 20-stamp mill, driven by a 30 horse power
water-wheel. Produced, in eight mouths, enq)loying nine men, $7,000.

The Finnegan Mining Company ran its S stamp mill, driven by au
8 horse-power engine, for a short time with two men, and produced only
a little over $300.

Angel's Quartz Mining Company produced $48,000. This company
employed fifty men for eleven months.

Garret & Co. Crushed 1,800 tons of cement, yielding 337 ounces of
gold, valued at $5,400. "^lieir mine has a tunnel 300 feet long and a
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sliaft no feet deep. The 5-stamp mill is diiveu by a 20 horse-power
over-shot water- wheel.

Bouckell & Co. employed twelve men throughout the year in their

mill and mine. The former has 5 stamps driven by a centrifugal water-

wheel, a7id a Hume. COO feet long, is counected with it. The product
was 837 ounces, valued at $15,000.

The Golden Gate ]\Iining Company have a tunnel 4.~)0 feet long. Their

6-stamp mill prodnoed, with twenty men, during twelve months, 1,.')50

ounces pf gold, valued at $l!0,000.

Gwin & Coleman have a 35 horse-power hoisting and pun)ping
engine at their mine. The shaft is 300 feet deep and four levels are run
trom it. From these they took 9,000 tons of quartz with twenty-eight

men in twelve mouths. This ore was worked in their lO-.stamp mill,

which is driven by a .30 horse-power water-wheel. Besides the stam])s

it contains two. pans and one concentrator. Seven men were emj)loyed

for twelve mouths. The product was 3,000 ounces of gold woi tli

$48,000, and oO tons of concentrated sulphurets valued at $1,000.

These sulphurets, together with others, were worked in chloriuation

Avorks, which were erected for custom work by a lirm whose name is not

given by my agent. The works consist of a concentrator, one furnace

and the necessary vats, precij)itating vessels and generator. Tiiey

employed live men for six months, and treated altogether 200 tons of

suljihurets, which yielded 800 ounces of gold valued at $1(5,000.

liathgeb & Oo.'s mill, containing live stamps and one pan, driven by
a 25-foot water-wheel, employed two men for twelve months and pro-

duced 85,000.

Alexander & Oo.'s mill, containing two centrifugal water-wheels of

25 horse-power, together driving ten stamps and two pans, worked the
ore from the company's own mine. Twelve men were employed in the

miiie and mill for twelve months, and the product was $20,000.

Chas. Claeklin & Co.'s mine is opened by a shaft 140 feet deep, and a

tunnel 200 feet long. Eight men took out, during twelve months, 4,000

tons of quartz, which were worked in the comjiany's 15-stamp Juill and
yielded 1,250 ounces of gold worth 820,000. The mill has also three

])ans, the whole being driven by a 20 horse-power engine, and six men
were employed throughout the year.

Albert Lazv has worked a crusher and two grinders, and produced
$10,000 from 500 tons of quartz.

John F. Uenry-s mine has a shaft 150 feet, with whim for raising the

ore. Thi'eo meti were employed for six months and took out 100 tons of

quartz. Ilis mill contains eight stamps, one pan and one concientrator,

all moved by a 25-foot water-wheel. Two men were employed for twelve
months and 1,500 tons of quartz reduced. The product was 1,875
ounces of gold worth $30,000.

Besides those mentioned,. many smaller quartz mining enterprises

were in operation during part of the fiscal year, and the total product
of this branch of mining may be safely estimated at not less than
8340,000.
The ])opulation of the county is, according to the late census : Total,

8,895; Chinese, 1,432.

AMADOR COUNTY.

Quite a number of hydraulic claims are reported as having been in

operation, but most of them were carried on by the owners themselves,
who employed very little help. The sixty claims reported gave emi)l()y-

meut to 223 men for aa average of 7.2 mouths, and the total product
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was about $125,000. Exact returns of yield I have been unable tc

obtain, but tlie ftsure indicated is not taken too high. The yield of tliese

mines per day per hand has been low for several years past, and did
not exceed 83 last year. The price paid lor water was 5 cents per inch.

An unfortunate fire in the principal shaft of the Amador mine in the
month of April, 1870, caused a suspension of miuing operations for four

months. Tlie following figures taken from tlie secretary's report for the
calendar year 1S70 give the most important items connected with the
business of the comi)any :

" The receipts for the year from all soui'ces

were 83-11,701, including 8301,533 from the proceeds of ore. Tlie dis

bursements were 311,437, including $111,000 in dividends to stock-

holders, $08,298 for construction of shaft and imi>rovemeuts, $03,405 on
mine account, and $20,887 for general expenses."

Besides the Amador, the Keystone, Oneida, Potosi, Lincoln, and
Marklee mines have been worked. 1 estimate the yield of tjiese mines for

the year eniiing June 30, 1870, as follows: Keystone, $300,000; Potosi,

$12,000; Oneida, $128,000; Lincoln, $30,000; Marklee mine, $20,000.
Four hundred and fifty-six men were employed in eleven quartz mines,

which were in operation for an average period of eleven months. The
wages paid are about -$75 per month.

Only thirty-seven i)lacer claims are reported in operation, and the
yield per day per hand is little over $2, hardly wnges; two hundreil and
seven men were employed on these claims on an average of 7.G mout hs,

and many of those working were owners. The total product was less

than $50,000. Water has been sold throughout the year at prices vary-
ing from 3 to 5 cents per inch.

The population of the county, according to the census of 1870, is:

Total, 9,582 ;
Chinese, 1,629.

PLACER COUNTY.

Both hydraidic and placer mining has been carried on actively and
with good results. Tiie quartz mines so far worked have yielded small
returns, and the business is not very encouraging. The reports^ from
fifteen placer claims, worked during 8.88 months on an average, give
8170,000 as the yield for the year ending June 1, 1S70. One hundred
and forty-six men were employed at about $G0 per month, and the
average product per day per hand was $5.

The Mountain Company, .the only one which works in the "back
channel" at Forrest Hill, has 2,300 feet of main and 1,700 feet of branch
tunnels completed, and produced $40,000; the ]\Ionntain Gate Com-
panv, with 3,100 feet of tunnels, produced $35,000; the Morning Star,

820^000; and the Cafion Creek Company, $12,000.

The total product of twenty-one hydraulic claims in operation in this

county is re])orted as 8385,000. They gavC emjdoyment to one hundred
and sixty-two men, who were employed for 0.25 months on an average.

The average yield per day per man was $14 50, and the wages paid were
• from 870 to 75 per month.

Tlie largest returns were received from the following claims: Pond <St

Co., at Todd's Valley, 825,000; A'an Kmon Bros., $35,000; Harkness
Company, $34,000; Indiana Hill, $14,000

;
Gosling Bavine Company,

830,000. These hydraulic claims, according to the returns per day per
hand above mentioned, must be ranked among the richest in California.

Mew (juartz mines wer(! in acttual operation. The i^roduct of the five

mines reported amounts in the aggregate to only $58,000 for the year
ending June 1, 1870, and the operations seem to have lell little i)rofit.
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Tliese mines employed sixty-two men on an average of 10.4 montbs,
paying average wages ' of $04 per month. The Eising Snn has again
heen the leading mine; thirty-five men were employed throughout the
year, and the product was $24,000. The Golden Gate took out in twelve
months $12,000, and Staples & Co. $17,500. Many of the mills in this

county have been idle throughout the year.

It should iierhaps be recorded here that in this county, on Eattlesnake
Bar, a piece of gold quartz was found by a miner in the mouth of July,

.

which weighed 106 pounds, and of which 97 i)ouuds were almost iiure

gold; the whole worth over $25,000.

The population of the county, according to the late census, is : Total,

11,357; Chinese, 2,409,

EL DOEADO COUNTY.

The yield of gold in this county has been about the same as last year.

Placer-mining, both surface and hydraulic, has not experienced any
improvement, and the yield i)er day to the hand is low.

There are sixty-four shallow placer claims reported in operation dur-
ing nearly seven mouths previous to June, 1870, and 221 men were fur-

jiished with emi^loyment in the same. The average wages i)aid were
about $G0 j}ev month. The claims producing the highest amounts are
the following

:

The Deep Channel Mining Company at Placerville, employing five men
throughout the year, produced about $6,500 ; the Cedar Springs Com-
pany, employing seven men during four months, i>roduced $7,000; and
the Falls Mining Cotni)any at Columnas, emx^loying ten men, during
eight months took out $13,500. The remaining claims yielded, nearly
all, much less than those named, and the total product of all does not
exceed $120,000. The average yield per day jierhand was less than $3.

Of the twenty-one hydraulic claims reported, none produced over
$20,000 and the total product amounts to $90,000. These claims were
worked by 89 men during an average season of 8.G months. The
average wages paid have been about $05 per month, and the average
yield per day per hand is $4 90.

The following claims have been the most prosperous, and for the year
ending June 1, 1870, produced the subjoined amounts: Excelsior
Mining Company, Placerville, employed twelve men for twelve months,
$19,000 ; Hook and Ladder Mining Company, Placerville, emi)loyed four
men for twelve months, $9,000; Nip and Tuck Mining Company, Placer-
ville, employ ed five men for twelve months, $10,000 ;

McKenuey & Co.
employed three men for six months, $0,000; Davenport & Co. em-
ployed three men for twelve months, $9,300.
The report of the quartz-miuing claims comprises fifteen mines, which

were in operation the whole or part of the year, and on an average 0.75
months. They employed 90 men at average wages of $75 per month.
The total product of all these claims I estimate at $120,000, and the

following are credited with the highest yields : Crystal Gold Mining
'

Company, employing fifteen men nine months, $10,000; Sheppard & Wil-
ton, employing eighteen men six months, $29,000; Havilar Mining
Company, emploj ing twenty men nine months, $44,000 ; Confidence
Mining Company, employing five men twelve montlis, $7,000.
The tendency to reduce wages has asserted itself in this county as in

almost all the other older mining localities during the year.
'

The population of the county, according to the late census, is : total,

10,309 ; Chinese, 1,559.
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NEVADA COUNTY.

Quarfz and hydraulic mining oi)crations as well as ])i'osi)ecting liavo

been more active in this county than in any other of the State. Espe-
cially qtiartz mining was very successful.

The shallow placer mines, although to a, great extent worked over,

some of tlieni sev(iral times, have nevertheless furnished emi)loyment
for a considerable number of miners, many of whom were Chinese. But
this interest, as well as hydraulic mining, has suffered greatly from
want of water during the .summer and fall.

Tlie total yield of thirty-four jdacer claims for the year ending June,
1870, is reported at a little less than $10{),()0(). These claims employed
302 men on an average of 5.1 months, and yielded $V2 59 per day per
band. They are scattered over the whole county, but the more i)romi-

iient ones are rei)orted from llongli and Ready, Little York, Grass Valley,

Uridgejiort, and Nevada. The most prominent of these claims, as far as
their yield is concerned, are that of the Swamj) Angel Oom])any at Ijittle

York, which yielded in twelve months, with the labor of six men, $14,000

;

and that of IVabody & Uall, at Nevada, which produced an e(iual

amount. Tliirty-one hydraulic claims are reported to have been woriced

by 2.'35 men an average of 7.5 months. Tlie average wages paid w(!ro

$78 per month, and the average yield ])er day i)er hand was $8 40.

Charges of the water companies to these claims varied from 7 to 12.^

cents i)er inch, according to the locality. The total yield of id! the hy-

draulic claims during the year ending June 1, 1870, was about $l>80,()00.

The following claims are distinguished by their higii yield: W. II.

Dureas, Ijittlc Y'ork, employing twelve men for live months, 'S'Jl,000;
E. Williains, Little York, employing ten men for nine mouths, 820,000;
Ijittle York Mining Company, Little Y'ork, employing forty men for nine
months, .yO 1,325; Union Ciravel Mining Comi)any, Bloomfield, emjdoy-
ing (ifteen men for twelve months, $30,000; It. C. Dlack, IJloomlield,

employing ten men for five months, $18,500; Q. 1). Ilickeye, Eureka,
emplf>yi"S" "i"*'' ^^^^ ^"'^ nine months, $17,000; Omega Water Com))any,
AVashington, employing twenty men for ten months, $05,000; \V'. M.
Eddy, Bridgeport, employing fifteen men for twelve months, $35,000;
Sailor Flat, Nevada, employing two men for five months, $9,000.

In the fall gravel mining seemed to come into more prominent notice,

and several new enter|)iises were started, and old nnnes taken uj) again.

In August, Messrs. Eddy, Bell, and others had about perfected ar-

rangements for running a tunnel from the South Yuba side of the ridgo

to their claims near En^nch Corral. The tunnel will be 2,000 feet in

length, having a width of 10 feet, and will be run on a level to drain all

of Empire Flat , and the most of Kate Hays Flat. The tunnel will open
a bed of rich cement gravel 40 feet in depth and co\'ering many acres

in area. Tlie projectors have had offers frosn reliable parties to run the
tunnel for $15 a foot, and they may ])robably get the work done at a less

rate than that. The intention is to have two ilxnnes i)ut down theentire
length of the tunnel, and extend them as far beyond the mouth as may
be desirable, as there is plenty of fall for dumps and under-cinrents.

By this means they calculate tluit the cement, which they have been
crushing in stamp-mills, will be com])letely disintegrated and the gold
set free. The enterprise is one of the most important in its j)r()spective

results of any ever uudei-taken in the county. The ground opened
would ])robably yield a great deal of gold.

A little later in the fall it was reported in the press that Randolph
Hill, or Alta Hill, (for these names are applied to different parts of the
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same contiguous ridge,) was worked systematically and scientifically,

from one end to the other, a distance of about four miles, and with the
most flattering ])rospects of success. A number of "diggings," to be
worked by the hydiaulic process, as well as by drifting and raising

gravel to the surface to be washed, were soon to be opened. The claims
located at the westeru point of the hill, ou the north side of it, are those
of McSorley & Co., and ou the south side of the hill are the claims of

Giiham, JIacauley & Co. Both sets of claiuis have been strongly pros-

pected, and are known to be rich. Coming east from these claims we
lind H. Q. and E. W. Eoberts ou the north side of the hill, and Frank
Torpey & Co. ou the south side. Both companies have done a large
amount of work, and both have found good gravel. Still farther east,

on the north side of the hill, are Webster & Co., the Picayune Com-
pany, Coombs, (iraut & Co., and the Mammoth Company. On the south
side are Ilayes, Johnston & Co. These last-named parties adjoin the
Hope Company's ground, and the ground of the Brown Brothers ou
Squirrel Creek. At the east end of the ridge we (;an see that the gravel
is rich, for Brown Bi others and the Hope have already o])ened a splendid
channel. Ou the west end of the ridge McSorley & Co. demonstrate
that a good lead exists. Between the two points prospectors show that
an old river-bed is in the ridge, and that the gravel thereof contains
gold. Webster & Co.'s i)rospects are very good, and that state of affairs

in their ground settles the matter of the value of the middle part of

the hill. Extensive gravel mines are intended to be opened between
Grass Valley and Eongh and ]{eady. East Grass Valley is also au
extensive deposit of gold-bearing gravel. The Town Talk mine, on the
soutli bank of Wolf Creek, has proved a success, although it is scarcely
touched. The lead is there of washed gold. The Independence ground,
adjoining the Town Talk, is no less valuable. Buena Vista slide, and
the hills by the slide, are shown to be rich in gold. Between Grass
Valley and Nevada City, it will soon be demonstrated that tlie ridge
has under it gTavel which is more or less rich in gold. In this extensive
gravel region prospectors are busy, and Grass Vallej- will undoubtedly
soon be noted for its gravel mines, as it has been for years past for the
successful working of quartz.
The new appliances and machinery introduced in this branch of min-

ing during tlie year, and especially in Nevada county, are more fully

discussed in another part of this report, and it is thei-elbre luiuecessary
to repeat here what is already suflicieutly treated elsewhere.
The quartz mines of the county have again been exceedingly prosper-

ous, and, with the exception of the great fire at the Empire mine in

Septeuibei', which swept the company's milling and hoisting works out
of existence, nothing has occurred to hinder steady prosperity.
Few gold quartz veins in the world have yielded the precious metal

as regularly and abundantly, year by year, as the Eureka of Grass Val-
ley. The claim includes now, since the Eoauuaise, au adjoining claim,
has been acquired by the Eureka company, 3,700 feet on the lode. The
works are located a short distance (hardly a mile) from the town of Grass
Valley, and overlook the village, which is one of the most delightfully
situated places in California. The veins at Grass Valley may be classed,
according to their strike, into two systems—those running east and west,
and those with a northwesterly and southeasterly strike. The Eureka
belongs to the lirst class. It has, like all the veins of this system, a
steep dip, the first 300 feet in depth, inclining 78° south, while the por-
tion so far opeued below this point varies from 05° to 70°. The main
shaft is very large, G by 18 feet inside the timbers, and is divided into
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fovir compartments—two for hoisting, one for sinking ahead, antlonefor
pumping. The nine-inch pumps are built in three sections, the first

reaching down to the second level, 200 feet; the second from here to the
fourth level, 460 feet in depth, and the third to the sixth level, 255 feet

lower. A sump of ten feet below this point is the deepest spot so far

reached, making the total depth of the mine at the present time 725 feet

on the incline. The thickness of the vein in the portions now accessible

varies from 3 to 7 feet, and can be safely put down as 4 feet on an aver-

age. I should mention in this connection ai)eculiarity of this veju, which
contributes largely towards cheai)euing and facilitating the work of ex-

tracting the ore. This is the distinct arrangement of two streaks of
quartz—one along the foot-wall, and one on the hanging-wall—which
are very frequently separated by a horse of from a few inches to G feet

in thickness. This horse is interwoven with manj- small quartz-stringers,

Avliich are generally so rich in sulphurets that the whole horse uuist go
through the stamps. On the hanging-wall is a distinct selvage, and
by undermining ahead on the foot-wall, enormous masses of ore can be
thrown down along the hanging-wall at a single blast. In a few locali-

ties both layers of quartz come together in the middle of the vein, with-
out having the horse between. In these cases there is a line of quartz
crystals visible, which fill the narrow cavity sometimes left. The whole
vein shows very good evidence of the manner in which it has been
formed. So-called banded quartz " preponderates throughout the vein,

and it is always found the richest in free gold and sulphurets. The vein
is worked thionghout by overhead stoping, shutes, 30 feet apart, being
left open diuing the subsequent filling-iu of the stopes throughout the
mine.
The Eureka Company has always been noted for its good management

of the mine, and has shown its business tact by keeping plenty of re-

serves ahead at any time. At present, for instance, the reserves in the
mine furnish work for the force employed for the next three years; but
they are nevertheless sinking slowly, and opening the mine farther in
depth. The ores now raised come mainly from between the fourth and
fifth levels, a few tons only being taken from the upper levels, where a
good deal of twenty-dollar rock has beenleft standing informer times. The
amount crushed per month during the last half-year has been 1,000 tons,
which have yielded in the neighborhood of $50,000 per month, enabling
the company to declare a regular monthly dividend of $30,000, and an
extra dividend of §30,000 in Julj\ Ninety-six men, at $3 per day, are
employed in stoping, and one foreman for each shift at ten hours at $4
per day. Thirty men are employed for sinking and driving tunnels.
They do contract work, and receive in the tunnels from §10 to $12 per
foot.

The Eureka ore shows very little free gold, and little sulphurets. The
latter, after concentration, are found to be about one and a quarter per
cent, of the rock raised, and are further worked by the Plattner chlo-

rination process. The company have their own works, but though they
do custom-work besides their own, they can run the works only period-
ically, as it takes a long time to gather enough sulphurets to make a
campaign. Nevertheless, five more chlorination establishments have
been built in the county, all of which lie idle during the large portiou
of the year.

The Eureka mill is a large structure running a crusher and thirty
stamps, which reduce 00 tons of ore per day. The amalgamation pro-
cess in iiae is the well-known blanket process.
The annual report of the Eureka Company for the fiscal year ending
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September 30, 1870, is one of great interest, and shows the situation

of the Enrclca in tlio completest niannei-. Mr. William Watt, superin-

tendent, reports tlie working of tlie mill and mine for the year as fol-

lows :

We have driven 747 feet of tlrifts, and snnk 89 feet of winze, and 86 feet of main
slial't. Wo have also retimbered 100 feet of the main shaft, run 22 feet of a ciosa-cut

and cut cisti-ru plat 12 by 12 by 12 feet below the bottom of the sixth level. The cx-

trcino ienglh of the sixtli-levcfdrifts is 228 feet, and of the fifth-level drifts 1,107 feet,

and wo are still extending the same. Wo have hoLsted 19,962 tons of (luartz, and
crushed 20,5G2 tons in 30()| days, averaging a little over 67 tons per day witli 30
stamps, losing three and a h.alf days in couseqnence of scarcity of water, and three

days for repairs, two of which were holidays. Wo have concentrated 20:i tons of sul-

])hurets, and worked 267 tons, leaving six tons on hand, which I value at it>l,000.

There are 1.198 tons of quartz on the surface, and 1,200 broke in tho mine ready for

hoi.sting. Wo have extracted this year from tho various levels as follows

:

Third level 1,290 tons.

Fourth level 4,727 "

Fifth level 13,945 "

Making a total of 19,962 "

Provided the resources of tho fifth level are as good as thoso of tho fourth, wo may
reasonably expect 27,000 tons of quartz more from the fifth l<!V(d and above, or over one
years work for t he mill. We have drawn nothing from the sixth level as yet, and therefore

can safely say we have three years' work in sight for the mill at the present rate, with-

out sinking. I regard tho future of tho Eureka mine as very promising, more espo-

cially as the sixth levc;! shows a decided improvement over tho fifth, and the lodge in

tho bottom of the shaft is looking well.

The Secretary's report contains the following recapitulation

:

Eeckipts :

By ca.sh .account, October 1, 1869 ?54, 871 49
By bullion account 661,89:! 47

. 13y construction account 366 75
liy sulphuret reduction works 6,571 70
By milling account 120 00

By iiromium and discount 3, 001 00

Total 726, 824 41

DisnuiisEJiKXTS

:

To dividends $400,000 00
To mining account 171,404 59
To milling account , 38,343 72
To sulphuret I'eduction works 7,921 70
To construction account 9,469 62
To wood account 3, 510 25
To premium and discount 214 34
To Ro;innais(! mine 205 50
To bullion expenses 2,505 63
To general expenses 8,890 42
To cash on hand, September 30, 1870 84, 358 59

• Total 726, 824 41

The assets of the company, consisting of cash balance, sulphnrots on hand, ore on
hand, wood, supplies at tho mine, mill and sulphuret works, mill and mine improve-
ments, buildings, &c., are v.aluod in cash at $194,497 70. There are no liabilities. Tho
mine has been in operation, under its present management, since October 1, 1865. la
the live yciir.s the bullion taken out aniounted to .$2,8(15,282 77, and from other sources
came the sum of §17,283 81, or a total of §2,822,561) 58. In the five yeara tho dividends
amounted to $1,334,000. Tlie disbursements for tho five years (including dividends)
amount to §2,721,020 24. Tho oro (including sulphnrots) paid, for tho year just past,
§31 (5 per ton against §27 80 per ton for the year before. The company have jiaid

fifty-three consecutive diy deuds in fifty-one months. Tho cost of mining oro at tho
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EtircUa for tho year past has been §8 32 per ton. The cost of milling the same has
been §1 84 i)er ton. Xho cost of concentrating tho snlphurets has been §18 24, and tho
cost of rcdvicing tho same $15 25 per ton.

The bullion receipts of the Eurelca Company for the calendar year 1870 are given by
Mr. Hiciiard Wheeler, of the San Francisco Stock Report, as §083,328.

The Idaho is located on the east^u extension of the Eureka lode.

The vein presents tho same characteristics as the Eureka, hut it appears
that in the upper levels the quartz extends only about 300 lect east of

the latter, where it pinches out. In the lower levels the quartz extends
farther, so that the line of terniination would he on a flat incline from
west to east. The shaft of this company is located a little over 200 feet

from the Eureka line. The ore is taken out clean from the upper levels,

and has yielded very fine returns. For the last six months, however,
I am informed the mine has paid no dividends, though it pays expenses.

They are now opening up the mine in depth, and take their ore at pres-

ent from the fifth level. The mine haviug been in operation only a few
years, the shortness of their vein has compelled them to advance rapidly

in depth ; but in this direction lies also their main hope for the future,

as their field of operations extends continually in length. The following

exti'act from the report of its oflicers to the company shows the con-

dition of the mine, and details all the work which has been done for the

year

:

Tiiere have been 88 feet of shaft sunk, 449 feet of drifts run, and 3D0 feet of winze
raised. Tlio six-lunidrod-foot level is now being opened, wliile tlio shaft is being f.unk

for the soven-lumdred-foot level. Tho shaft is now down 41 feet below tlie six-liundred-

foot level. From tho sixth level (GOO feet down) the drift running west is in 112 feet

from the shaft, and the drift east, on the same level, is in 117 feet from tlie shaft. From
tlu! lifth level, 1,320 tons ofcjuartz have been taken, and that level is now being worked.
Tho fourtli level, 400 feet down, ahd all the levels al)ove it, have been exhausted.
Dnring the year, three steam-iiunips, known as the Stoddard i)uuips, liave been put into

the mine, and tlie Cornisli pump has been taken out. Tliis gives room for num; hoist-

ing-way in the shaft, as the compartment heretofore used for the Cornish pump to work
in is now used as a hoist-way. Tho Stoddard pumps do all the work re<iuired at tlio

Idalio, and the three arc run at aboiit the same exiiense as was re(iuired to drain tlio

mine with tlio Cornish pump. Tlie Stoddard pump lias been used since July last, and
has proved entirely satisfactory to tho Idaho Company. Tlio water in tho Idaho mine,
however, is easily handled. The company have put in during the ymr a new ten-inch
cylinder hoisting engine and a new boiler. They have also repaired and retimbered
303 feet of shaft. Tho mill, which is a 15-stamp one, has been k(^pt constantly
running daring the year. Tho crushing for the year is 9,782 tons of quartz, which gave
a groSs yield of $187,034 10, or an average of $19 03 per ton. The labor account of tho
mill and mine amounts to §85,j)23 Gl. This includes all the labor performed on tho
surface and under ground. Tho other expenses of tho mill and mine amonnt to

$30,384 04, or a total for expenses of $115,007 G5. The cost of tho cpiartz, therefore, iu

milling and mining amounts to $11 85 per tou, or a profit of $7 15 x)er ton on tlie rock
crushed. During the year, tho repairing and construction <;xpens(!s have been
$12,C99 75. Tlie snlphurets Siived have cost tho company tho sum of $3,339 12 in sav-
ing and working the same, and these snlphurets yield the sum of $3,G69 04, giving a
])iofit of $5,329 95 on siil|)hnrets. The receipts from all sources by the Idaho Company
for the y<'ar amount to $69,962 57. The dividends declared amount to $12 to the share,

and amount in the aggregate to the sum of $37,200. Tlio cash on Iiaiid i.s $11,3.')S. Tho
comiiany have paid out during the year, for attorney's fees and jiatent to tlie led^e, t lio

sum of $2,442 50. The Stoddard pump cost the Idaho Company $2,500. Tho Mumber
of men employed at tlie mill and mine is 101, and of these all lecoivo $3 per day, ex-
cepting twelve men, who get $2 50 per day as wages.

The Empire mine and the reduction works were unfortunately stopped,
and the latter entirely destroyed by fire—mill, hoisting and i)um])iiig

works, about 2,ij00 cords of wood, and $G,000 worth of winter supplies,

candles, powder, &c.—on the 20th of September, 1870.

In regard to the developments in the mine of late, a correspondent
at Grass Valley writes me:
The property clianged hands, and Mr. Nesmith took charge April 16; since then he

Lad oiiened it up and discovered an under ledge, lying liom a few inches to 20 feet back
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of tlio old woikiiigH, from tlip tciitli level up to tlic seventh, and from all appearances
it -will extend np as far as the fonrth. It is extra rock, in tenth, ninth, eif;hlli,and sev-

enth hsvels, where he has found it good, from $:!.') to lJ40per ton. He has also made many
tiiang<us in working, an<l was mining to an extent of (500 tons ]>er month, with sixty

hands in all, and as soon as rains canio would have mined and worlved l,()Ot) tons per
month, with not over eighty-four men. This, with a ledge from 1'2 to '2i inches is, yo\i

will allow, good work. The new null wiM consume one and a half cords wood less jier

day, andreiinire two men less, so the old cost of reduction (§2) will he nuiterially re-

duced. 1"0£- the month of August it C08t§l'2 25 to mine an<l reduce the rock. As Mr.
Nesmitirs safe proved to he a broken reed, and destroyed all books and papers, he will

have a clean start. ,

Early iu 1871 the new mill was completed and running, and Mr. Nes-
mitli, the company's superintendent, writes to me

:

The new mill is running steady, and is a decided success. With a crow of ton men
I l uu the mill night and day, reducing about 40 tons of quartz per day and work-
ing all suli)huret3 and concentrations. Mr. A. ,T. Kigby, tho contractor, has given us
a s])l(!ndid jol) in every particular, and the new pans (tho Booth & Co. conihiuation
of Wheeler, Hepburn & Varuey) are all that could ho wished. This is gratifying, for

tho graiuliathers of the Grass Valley miners did not uSo iians, and if the next genera-
tion did try one it was an Arrastra or Chili mill, cousoiineutly any fast-grinding pan
was bound to bo a failure. A short time will put the Empire in a condition for us to
forget there ever was a lire. Three months from the start the hoisting and puiuping
works were b\iilt, mine i)unipcd out;iud mill built and running, and it is generally con-
ceded to be the best work in Nevada County.
An English company have bought tho East Eureka (old O'Connor mine) and are

about to build a 20-stamp mill upon it, already under contract.

The South Star, on Dead Man's Flat, has been put in order, good serviceable ma-
chinery erected, and the mine started, with jjroniise of a line mine. The old Osboru
Hill mine is running under a lease, ami yiiddiug .^JS-rock, which pays all parties well.
Tho Deliance, in the same locality, is erecting hoisting and pumping works, and hopes
to be running in March.

The new hoisting engine of the Empire has a 12-inch cylinder. The
new pump, 13-inch, put in the mine in place of the 10-incIi pump here-

tofore used, is very effective. There arc over one thousand cords of
wood on the ground at the Emi)ire, and teams are constantly engaged
in adding to tlie pile. The new crushing-mill is one of twenty stamps,
bnt these will be capable of doing the work of the thirty stamps de-

stroyed by lire.

In November the Grass Valley Union gave the following account in

regard to the mines of the neighborhood

:

ren in's niin(! has been doing well, though it is not quite np to its old mark. Tho
ledge is larg(^, however, and sixteen men can keep tho mill running. Last weflk the
sixteen men took out 40 ounces, and the week before they took out 4;i ounces. As the
cost of milling is small (water-power being used) the jirofit of this yield is good.
Dnnnedary, located iu this town, is being worked under a lease, by a company of prac-
tical miners. Lessees havo contracted to have a G-stamj) mill put up at tho hoisting
works. This mill will bo run by tho hoisting engine, which can fnrnisli plenty of power
for the purpose. The rock coming from the Dromedary is looking well iu sulphurets,
with occasional gh^ams of free gohl.

Tho Pluenix, at Vail's IlaucTi, is turning out some splendid rock. There are two
Phccuix ledges in tho district, which are showing well. Tho one wo now speak of is

owned by Pat Hennessey, of Allison Kauch. A shaft is going down which will strike
tho ledge at the depth of 35 feet. The rock on tho croppings has paid $20 per ton, so
far, and at the lowest depth the rook was best. The ledgo is now of such size that four
nuni can mine and hoist by windlass four tons i)cr day. These miners take out this
rock and land it on the surface for f3 50 per ton. This leaves $16 50 per ton for haul-
ing and erusliing expense. Tlie profits to the owner, it will be observeil, an? handsome.
The Wild Emigrant is located on Wolf Creek, about ten miles south of Grass Valley,

near the lime-kiln. Iu that vicinity little or no mining has been done. The residents
there have been raising grass for hay, and sciatching around occasionally for a gravel
claim when water was plenty. Tho Wild Emigrant ledge is looking well, as far as
worked. It grows better .is it goes down, and wid<!niug at the same time. The rock
taken out is good for $40 a ton, and the dirt around tho ledgo is very rich iu gold. Tho
country rock about the Wild Emigrant is slate, in which the valuable permanent lodges
are almost .always found. At tho lowest workings the ledge is two feet thick, and, as
wb said before, is widening. The Phoenix; of Sebastopol Ilill, is being worked with
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groat success. A nurrilicr of tons from this mine is on the platform at I5on McCaulcy'a
mill, I5i>stoM ravin<', ami the rock will give somotliing like $40 per ton, acconliiig to

past yields from the ledge taken witli the present appearance of the rock. Tlie North
Star has 1)(h;u rnnning fall-handed at the mine for the month, with "ood resnlts. I>ast

I'riday wc saw some very rich rock which hail just been hoisted, ttie beautiful heavy
gold running through and tlirnugh the i>ieees. The North Star is a paying mine. The
Idaho, situated next adjoining the Eureka to the east, has shown some Improvement
in tile month past. In the lower levels this improvement w.ls very manifest. The
AViseonsiu has not linished its moiith as yet. The run will come np to about tho aver-
age of this steady-iiaying mine. The three weeks' run, which has been conqileted, in-

dicates <a less yield than a corresponding yield of last month, but the rock now biiing

put through is of such a character as will bring tho month's run np to the^iegular
standard, say .$5,000 for live stamps in one month. Tho Greenhorn mine, on the crettk

of the Sinne nanu;, is doing well. The new hoisting and pumping works, operated by
steam, prove an entire satisfaction. Water is yet wafited for th« ])urpose of starting np
the crushiug-mill. As soon as the rain comes tho mill will commence to run with
plenty of good rock on hand, to last till tln^ next dry season.

The O'Connor or Grass Valley Consolidated mine, situated to the cast of tho Eureka
and Idaho mines, is sending good rock to th(! surfa(te. It is said, and we hope the say-

ing is true, that there is a probability that the O'Connor will bo worked iu a regular
and systematic manner. The past of this mine should insure its development. The
Pennsylvania mini^, on Kate Hays's Hill, extending into JIary's ravine, has kept tho
Gold Hill mill running for several days, on very good rock. This mine must not ))e

confounded with one of the same name at Ni'vada City. A w((ek or two since the Penn-
sylvania or Gra.ss Valley was in a lawsuit, which stopped all work. The suit being .set-

tled, good or<' is coming out. There are two Franklin mines iu the district. One is

just north of the Allison ranch mine, and is supposed to be on tho same h^dge. Tho
otiuu' is on t he Coleman road to Colfax. Both of these mines are being worked in what
appears to be ])ay ing rock. I?en MeCauley's mill lias some eight or ten i)iles of custom-
rock on its platform. These piles are from as many parts of the di.striet. Tho Ryan
ledge, located east of Grass Valley and northeast of the Euri^ka mine, is still looking
well. The owners e.xpeet some good from a crushing which is soon to take place. Tho
South Star is a mine upon which nnichiuery is being placed. It is owned by Messrs.

Hoyt <fc Co., and is located near the North Star. The Manhattan, nearer to Nevada
City than t'o Grass Valley, but in the slate formation of Grass Valley, is showing well.

The ledge is two feet thick, and shows plentifully in free gold as well as snlphun-ts.
Wo saw !i pros|iect on Sunday friuu a pan of dirt taken out next to the leilge, which
gave, !is we judged, over oru' dollar's worth of gold. The Orleans, near Mailman's sul-

phnret-works, on the Nevada road, is showing rich quartz. Tho shaft is down about
75 feet. From the bottom comes rock through which golil is plainly visible to the naked
eye. The gravel mines all over the country are jm'pariug to bi! worked more indns-
trionsly this winter than ever before. Onu^ga will bo a very lively place as soon as the
waters comci. Omega is in the north of the county, and Kongh and Ready, which is iu

the southwest of the county, expects to do as well. In Rough and Ready McSorley &
C". will be prepared for extensive hydraulic works by the time water is plentiful.

Websti>r & Co. liave their diggings well pre])ared for profitable washing when the plu-
vial shall fall. Hayes & Co. have their Humes and pii)es ready for moisture, whenever
moisture shall ainonut to a pressure. Other companies on the same ridge are making
arrangements to soon commence work. Tin* .\lta Comi)auy, No. 3, have steam-works
ready for hoisting and pumping. The ground of this company is located northea.st of
the Hoiie. The Hope company is runuiug in rich gravel, with more than paying resnlts.

Gravel claims east of this are being extensively worked. Shea «St Co., at linena Vista,
the Town Talk, awaiting water, and Underwood & Co. aro ready to make a good win-
ter's run. At Nevada City gravel mining is still more active. On Cement Hill, three
miles west of Nevada, a company has i)Ut np flumes of sixty boxes, 1'2 feet to the box.
These boxes are 4 fe<!t wide. Tlie.se diggings will bci worked by hydraulic inocess, and
the working will re(]nire 500 inclu'S of wat I'r, miners' measure, each day, for their Avork-
ing. On the 1st of December it is expected the water will be turned on. Th(< claims
are divided into four shares on the cement claims. A iiatcnt is to be applied lor very
soon. The lintts & Co., who have prospected f(jr (piartz iu the bed of Wolf Cri^ek, just
above the Idaho mine, have obtained very good rock. That ledge should be follow<?d,

since in that |>art of the country mining has paid. A more active and i>rolitable state
of prospecting has never b(!en known in Grass Valley. The cnstom-mills are kept at
work, and this by men who make money by ihc work of tho mills.

The North Star has been worke<l steadily, and declared three dividends
dnrinp; tht^ year. Tho result attained so 1'ar is gratil'ying', as will ii])])ear

from the 1' .Mowing extract from the company's annual statement pub-
lished iu October

:
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EF-CKirrs

:

Bullion .• $151,598 58
Skimmings, sulpburots, &c S4, 577 25

17(>, 175 83
Liabilities 4,0(>7 25

180,24:! 00

DlSI5r5ISE>tKXTS :

Milii-ig. labor $G6, 197 07
'

MilliiiRliibor 17,749 ;i7

work 10,387 17
Mil! sui)i)li<-s 25,853 02
Mine supplits 14,75102
Liqnitlatcd debts 14,780 98
Dividiiids 6, 000 00
Salaries, & e 5, 295 25
Suiidrv aeconiits 17,839 27
Cash ou baud 1,389 33

Total 180,243 03

They produced 7,834 tons of ore, which yielded at tlie rate of about
$21 '67 per ton, or $107,431 iu the aggregate. The ex])enses of mining,
milling, &a., amounted to $1G 73 per ton, leaving a profit of $4 04. Of
this i)rofit $0,000 has been paid to stockholders, $14,781 on account of
obligations incurred in the previous year, $10,387 for dead work; and
$7,741 for improvements. The supplies on band on September 0th are
estimated at $18,295.
The product of the same mine in the following months was. satisfac-

tory, the October yield having been $18,000, and at last accounts the
North Star appears to be in a good waj^ to be added to the steady di\a-

dend paying mines of the district.

Besides the mines already named, many others were in successful
operation during the year, and it is not too much to say that the last was
the most prosperous year for the quartz mines in Nevada County.
The census returns for the year ending June 1, 1870, give the' follow-

ing details in regard to the mines

:

Product for the year ending June 1, 1870.

GoDclspeed & Co., Little York, cement $21,350
Nacc & West, cement 20, 000
Gold Hill Mill, Grass Valley, quartz 7, 000
Sebastapol Mill, quartz 9, GOO
Orleans Quartz Mill, quartz 4, 000
Town Talk Company, qmirtz 18, 500
Slate Creek Company, quartz 3S, 731
Union llill Conq)any, quartz 140, 000
Empire Company, quartz 240,000
Gn enlioru Quartz Mill Company, quartz 15,000
Eureka Company, quartz 601,944
Idaho Company, quartz 223,871
Prospect Company, Eureka, quartz 552
Oriental, Nevada, <iuartz 3, 000
Pittsburg Company, quartz 150, 000
Star Spangled Baiiuer Mill, quartz 135, 180

Total 1,628,728

All the sulpburet works (five) were in operation for only a short time,
and their total product, leaving out that of the Eureka works, amounted
to only $52,000.
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From iniuing- aiul prosi)ectiiig operations other than those already
Kieutioued, a yield of $132,000 iu the aggregate is reported tor the year
ending June 1, 1870.

An article from the Grass Valley Union in regard to a new concen-

trating machine invented by Mr. Stephens, and called the Uawlins &
Stephens slime ore-concentrator, is deemed worthy of reproduction in

this place. A good machine of this kind is a great desideratum, the
apparatus so far emi)loyed having generally been cumbrous and costly,

and not as eftective as is desirable.

Tliis concentrating machine is cheap in construction, can ho run with very little

power, and requires very little attention. All the mining and mill men who have seen
the concentrator work pronounce it the best machine yet constructed. One h;vs l)cen

used at the Wisconsin mill, near Grass Valley, for several months, and has given the
most entire satisfaction. Wo yesterday saw a largo machine at worli, below the Han-
ner mine, near Nevada City. The- concentrator at the latter mine is a wheel 20 i'ent iu

diameter, witli distrihnting table of 12 feet. The traveling table is 4 feet wide. This is

working on sand which has gone through several eoiiK^ntrating processes. It is at

Tvork below two Paine & Stephens huddles, four rockers, and 300 feet of sluices. After

all these have taken sulphnrets from the sand which they can save, thi^ sand is rnn on
a Rawlins & Stcidiens machine. Of course the sulphnrets in sticli sand arc light, with
only a small jiereentage of the heavy article which escapes from sncli comijlete work-
ing. Tlie result is that the Rawlins & Stephens concentrator saves about four or live

tons of sulphurcts per month, at the Banner mine, from sand which was supposed
heretofore to Lie completely worked. The sulphurcts thns saved arc worth ^iCO per ton
gross at the chlorinat ion works. The expense of running the machine is §2 50 per
day, or SCO per month. This expense can he further reduced, as a smart hoy can attend
the nuieliine. We have tlion in these ligures a "proof of the jjiulding," in the case of

the machine at the l!ann(^r mine. From four tons of sulphnrets saved at §60 per ton,

giving deduct §00 for Labor aiul §60 for working the sulphnrets by chlorin«ition,

total expense 8140. This gives §100 per month prolit on a machine which cost, in tbo
first ])lace, say §500. It has been demonstrated that no machine now known can go
below the Rawlins <t Stephens machine and make anything. Wliere the Rawlins &.

Stephens concentrator works just as the tailings come i'roni the mill, as in the case at

the Wisconsin mill, it saves almost all the snlphnrets, light as well as heavy. It allows
hut very little metal-bi'aring sliinc to cscajie. Wo have the opinion of many experi-

enced quart;: miners for saying that the Rawlins & Stephens concentrator is the best

.

machine or huddle in use. At the Banner mine, before the new machine; was put up,

at the sand i)ile where it is now used, a company had a percussion talde, 4 feet wido
and 18 feet long, two revolving cylinders, out- lo grind the sand and the other to amal-
gamate. Tlie arrangement was nm by a 20-foot water-wheel. The company using
these implements lost about $1,500. Stephens is thus making money where others
have lost.

The population of Xcvada County, as per census of 1870, is : Total,

19,134; Chinese, 2,029.

SIERRA COUNIY.

The placer and hydraulic claims, though much injured by the drought,

have again yielded handsomely, and the former especially have given
very satisfactory returns. There are nine claims of this class reported

in operation an average of ten mouths. They furnished employment
for 109 men, whose Vages varied from $2 50 to 83, a considerable de-

cline from last year's rates. The total yield of these placers for the
year eiuling June 1 was 8225,000, and the yield per hand per day iu the
ju'ighborliood of $i. The total amount paid for water was 85,580, and
for timber $10,800. ^Nearly all the claims were operated on a large scale,

by companies, and the following were the most productive : Xevada
Com] )auy, (Table Eock,) $20,030 ;

Eedding Company, $13,500; Xorth
American Companv, 850,450 ; Hawk Eve, $05,000 ; Monumental Com-
pany, $31,590; Fa.shion Company, $29,000.

The "dead river" system of this county was fully described in my
last report. The hydraulic mmes have especially suffered from want of
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water (lining part of tlio year. Tliere arc ton claims reported in opera-
tion (Uii'in,y' nine months on an average. Tliey employed 151 men, wlio
were paid about 805 per month to the liand. The total yield was a little

less than .fiino^OOO for the year ending .Inne 1, 1870, making an average
of $1 70 per hand per day. Tliis is ])roi)orti()nately less, as far as profits

arc concerned, than the yield of the placer mines. Tiie jnice ])aid for

water ranged l)etween 5 and 10 cents ])er inch, according to the locality.

The largest returns are those of the Union Company, which amonnted
to $98,000, and those of the Goab Company, which "were $12,000.

Qnartz-nlining oj)erations have been, on the whole, satisfactory. An
impcu'tant change of i)ro|)rietorship onglit to be noticed in tins connec-
tion, as showing the tendency of foreign cai)ital to invest large amonnts
of money in mining property already developed and paying dividends,
ratlier than in new enterprises. I refer to the sale of the celebrated
Sierra J>nttes mine to an English company, which was concluded in the
course of tlie summer.
The total amount of quartz raised in the comity during the year end-

ing June 1, 1870, was '^((iOO tons, wliieli yielded $438,000. One hun-
dred and ninety-three men were employed in the mines and mills

throughout the year, and $135,244 was paid to them in wages. The
following are the most pronuneut nunes and their yield for the time in-

dicated almve : Alaska, $30,000; Cold Elulf, $37,322; Independence,
$70,000; Sierra, P.uttes, $200,000; Brush Creek, $95,000.

Tlie i)oi)idation of the county, accordiug to the late census, is: Total,

5,019
;
Chinese, 809.

YUBA COUNTY.

Hydraulic mines appear to have been quite successful during the year.
Tlie details in regard to the situation, &C., of the most important of
these mines ai'c contained in my last year's report and in the excellent
article of Mr. Skidmore, at the end of this chapter. I note here brieOy
only some points of interest from tlie returns of the census.
The number of claims reported in oi)eration during the year ending

Jnne 1, 1870, is 47. These employed r!08 men, who were i)aid $00 per
month to tlie hand. The total produ(;t from June 1, 1809, to June 1,

1870, was $401,900, being $5 84 per hand p(!r day.
The following claims yielded the highest amounts: Pittsburg and

Yuba IMining Company, employing 25 iiien 12 montlis, $75,000; Bhio
Gravel Gohl Mining Company, em])loying 40 men 12 months, $0(5,070 ;

Antoiu^ Mining Company, em])loying () men 9 months, $13,050; TJniou
Mining Comi)any, employing 7 men 12 months, $17,808 ; liosebar IMining
Company, em])l()ying 43 men 12 montlis, $85,910; Sinartville jMiniiig

Comimiiy, em|)loying 40 men 12 montlis, $103,000; ifevada Mining
Company, employing 35 men 9 months, $23,700.

Placer-mining was not (!arried on to any considerable extent. Only
five claims are rejiorted, which employed 22 men during G.3 months on
an average. The total product ol' these claims was $11,400, which indi-

cates a yield of $3 14 iier day per hand.
The largest yield of anv claim is onlv $5,000, and the remainder pro-

duced less than $3,000 each.

The exhibit of the quartz mines is still less encouraging. According
to the reports received, only two mines were working, which during the
year ending Jnne 1, 1870, emiiloycd a few men for a short time. These
are the Ilansonville Company, which employed from one to three men
underground during six months, and raised 238 tons of quartz, worth
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$16 97 per ton on an average, or $1,040, and the Pennsylvania Company,
which worked daring four montlis, employing at different times from
six to twenty men underground, and took out $0,010. This would make
the total product from the quartz mines of this county $10,080.
The population of the county, as per census of 1870, is : Total, 10,851

;

Chinese, 2,333.

BUTTE COUNTY.

The placers and hydraulic mines have suffered from the want of water,
and the quartz mines have not overcome the obstacles existing against
profitable development which were alluded to last year.

Tlie difliculty in regard to the gravel mines of Clierokce Flat, a
locality known to be rich for a long time, but which could not bo worke<l
to a great extent, because a largo investment was required to bring
water to the place, seems to have found a happy solution. A company
concluded to bring water to the mines from Concow Valley, and at latest

accounts the undertaking has been a success. The Scientific Press has
published an exhaustive article in regard to this enterprise, which I

(luote here

:

The liistory of hytlraiilic mining iu California has been one of bold engineering feats.

Wo h:!ve to-(lay to speak of a new enterprise, the boldest of the kind yet attempted,
which has lately boon successfully brought to co-mi)letion, and has opened a new field

for the hydraulic miner. This is the introduction of water to the Cherokee gravel,
mines in Bntte County.
This rogi^ has been worked to some extent for many years, but only during the-

winter montlis, with such water as could be obtained from reservoirs iu the rainy sea-
sou. From its elevation, however, there was but little opportunity for coUeethig w,at.or,

and hence the locality, although known to be rich, has received but comparatively little

attention. We propose to give a short description of the manner in which water has
been carried into this place, and of the difBculties encountered aiul overcome.
The succ(!88 of the sheet-iron jjipe used by the Spring Water Company of San Fran-

cisco, led to the employment of one of greater magnitude, in the locality iirst spoken
of, and induced Messrs. Judsou, Abby, Davis, and I)oe to nndertake to convey water to
the Clierokce minijs. A ditch had been constructed from Concow Creek to Yankee Hill,

and from this place the water had to bo carried across the ravine of the West Brancli
to the opposite mountain, wheuce it was conducted in a canal to the mines of Cherokee
Flat.

The inlet to the pipe is 150 feet above the outlet, with a vertical height from tho
lowest point to grade line of 900 feet. Tho pipe is 30 iitches in diameter, and is intended
to carry 1,900 miners' inches of water. The thickness of iron used is No. 1-1 for 150 feet
of pressure. No. 12 for 275 feet, No. 10 for 350 feet. No. 7 for 425 feet, i for 600 feet, i\
for 850 feet, and f for 900 feet. The water is admitted at tho upper end from a cistern,

with sand box, &c., for settling any sand or gravel brought in from tho ditch. The
])i])0 has here an elbow dipping iuto tho water to prevent the entrance of any air.

I''ii'ty feet from the inlet there is a stand-pipe to allow the escai)e of any air which may
have got into the pipe, and to guard against an overhead of water. At dilferent places,
especially where depressions occur, are placed air-valves, made with lloats, to allow
the escape of air, which shut on the approach of water. If tho water is drawn off,

these open on tho inside, preventing the collapsing of the pipe from atmospheric pres-
sure.

The pipe was laid in a trench, (5 feet deep,) from ono end to tho other, and covered
with earth to prevent any niiduo expansion and contraction in hot and in cold weather.
It does not extend quite to the bottom of the ravine, but is carried over on a truss
bridge at a hei<jht of about 70 feet. It was laid in lengths of 23 feet, which were
riveted one to tlie other continuously, man-holes beiug placed every 1,000 feet to allow
the entrance of the workmen. The rivets used were, for No. 14 iron, i wire ; No. 12, J-

;

No. 11, -fg; No. 9, 1 ; and No. 7, | ; driven cold. The first (i) w.is machine-riveted cold,

hand-riveted hot
; -fV, i; f; 4 driven hot. A steam riveting-machine was emiiloyod

for nearly all of t\u: pipe, giving better results than the haiul labor.

Tho iiipe was made at the rate of 1,100 feet per day, giving cni])li)yment to a large
number of men. The punching and shearing was done by maeliiuery expressly designed
for this pipe, and as high as 30 tons of iron were worked daily, 87,000 feet of pipe being
manufactured and laid in place, and the water run through, in four months from tho
commencement of the enteqirisc.

H. Ex. 10 4
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The thickness of iron required hero gives lis a datum for computing the comparative
cost of cast-iron and of wroiight-iron pii)o ; f wrought-iron sustains here a pressnro of

365 pounds to the square inch, for which 3-inch cast-iron (nearly) would ho required to

make it safe. The freight alone of such a cast-iron pipe would render the enterprise
imi)racticable.

Such is a brief outline of one of the greatest undertakings of the kind ever attempted,
and one which opens a new and rich mineral region. That a work of such magnitude
and boldness should be conceived and carried out, redounds greatly to the honor of
our Pacific coast. It speaks most highly for the talent of the engineers who conceived
the plan, the enterprise of the men who undertook to put it in execution, and th i

ability of the mechanics who made it an accomjdished fact.

There were only four placer claims reported iu operation in June,
employing 25 men on an average of 8.4 month.s. White labor cost $55
I)er month, and Chinese $28 on an average. The price of water was 5
cents per inch. Tiie total yield was $30,200 for the year ending June
1, 1870, or $5 50 per hand per day. The most prominent claims ai-e

those of Kennedy & Co., which employed six men throughout the year
and yielded $10,000, and of a Chinese company, which employed 15 men
for six months, and yielded $9,000. Thirteen hydraulic mines, in opera-
tion 8.45 months on an average, employed 119 men. The total yield of
these was $109,000, or $G 47 per hand per day. The followiug'are the
most prominent : Cherokee, $75,000; Monte de Ora, $10,000 ; Oroville
Company, $30,000; Moore & Company, $12,000.
Only four quartz mines were worked during eight months on an aver-

age, and the total product for the time above named was only $22,512.
The number of miners emi>loyed was 31, and $05 were paid per month
to the hand. The mines are all, as yet, uuimportant afl'airs,*he one of
A. W. Halstcad yielding the highest product, $10,000.
The population of the couuty, according to the census of 1870, is

:

Total, 11,403; CJhinese, 2,082.

pltJmas county.

The quartz mines of the county have again yielded quite handsomely.
The product from the placer and hydraulic mines is not so satisfactory.

Of the placer claims, 44 are reported woi'king during an average of
•six months. They employed 209 men, at average wages of about $70
per mouth. The total yield of these from June 1, 1869, to the same time
in 1870, was $177,500, or an average of $4 22 per day per hand. The
following claims are the most prominent : Alturas Mining Company,
Goodwin, employing forty men for five months, $14,000

;
Conly& Gowel,

Goodwin, employing thirty men for four months, $20,000 ; Gaid & Orr,
Goodwin, employing thirty men for three months, $15,000; Buckeye
Mining Company, Washington, employing seventeen men for twelve
months, $34,000; New York Mining Company, Washington, employing
sixteen men for ten months, $29,000 ;

Eagle Mining Company, Wash-
ington, employing twelve men for twelve months, $G,00»; Kelley &
Company, employing four men for eight months, $0,800.
From Goodwin, Mineral, Eicli Bar, Plumas, Washington, and Indian

Valley, (Cherokee district,) 31 hydraulic claims are reported, which
employed 108 men during 5.1 months, and at $05 wages on an average.
The claims are largely worked by the owners themselves, and wages have
Jiot been paid in many cases. The total production during the above-
mentioned time has been $07,300, which shows an average yield per
hand per day of $4 66. The highest amounts taken out were, $15,000
by tlie Lecup Diggings Mining Company, who employed ten men six
months, and $0,000 by Turner, Eice & Co!!, who worked four men seven
mouths.
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Tlie four principal quartz-mining enterprises in actual operation were
the following:

Eureka, employing seventy men for eight moutbs; product,

8,000 tons, worth 880, 000
Judkins & Kellog, employing thirty-two men for eleven months;

product, 8,000 tons, worth (iO, 000
J. B. Batchelder, employing six men for eleven months 9, 114
Crescent Company, employing fifty men for twelve months;

product, 15,000 'tons, worth 120, 000

Total 290,114

The wages paid by these companies amounted to $130,400, and the

necessary materials to $37,849.
Besides these, a few smaller mining enterprises have been in ojiera-

tion part of the time, but the yield is not such as to make any material

difference in the total already given. New discoveries, some of which
are reported to be very rich, have been made in American and Indian
Valleys. In the former a new thirty-two stamp, and in the latter a
twenty-four stamp mill, are said to be in the course of erection.

The iiopulatiou of this county, according to the census of 1870, is:

Total, 4,489 ;
Chinese, 911.

ALPINE COUNTY.

The following account was kindly written, at my request, by Mr. Lewis
Chalmers, manager of the Exchequer Gold and Silver Mining Company:
Mining operations in this county during the past year have been car-

ried on to a greater extent than for some time previously.

The Leviathan, a copper mine about two miles from Monitor, has
shipped considerable quantities of a high grade ore to Dayton, where, I

understand, it is used in the manufacture of bluestone. This mine
belongs to an English comi)any, and is under the management of Mr.
Eickard, some time of the firm of Wiegand & Eickard, in Virginia City.

Native copper is frequently met with, and the best ore gives 50 per cent.

The Schenectady Gold and Silver Mining Company, owning tlie Tar-
shish mine, in Monitor, resumed operations there about two years ago,
under the managership of Mr. Schwerin, who is also a large owner. Very
fine black sulphuret ore has been struck lately in large bonanzas, which,
when washed, will \)ay as high -as $2,000 per ton. Several tons have
been shipped to San Francisco for sale as ore. The manager has gone
to Schenectady to make arrangements for the erection of a mill this

sunnner. As usual, much excitement followed the new discoveries, and
real est.ate in Jlonitor commands a premium.
The Monitor and Northwestern, on the Tarshish ledge, have lately

stru(jk outlying pockets of the same description of ore, and are now add-
ing a 50-ton Whelpley & Stover furnace to their mill on the Carson
Eiver, about a mile from this place. Mr. L. L. Lewis is superintendent.
The Globe company, in Monitor, have almost completed their mill,

which is on a somewhat new iirinciple. This company owns the Globe
mine, on Monitor Creek, claimed to be on the same belt as the last two,
but on the opposite side of the creek. They are now experimenting on
Chicago and Globe ores, but with what success I have not heard. They
appear to think that they will be able to reduce rebellious ores at a
loicer rate than by any other process yet known. Contracts have been
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entered into for tlio purchase of the Chicago and ]\Iarion mines, in the
vi(;inity. Tlio Marion lias a great reputation, v(?ry ricli specimens of
black sulpluirct having been taken from it. Mr. Ambler is the metal-
lurgist and superintendent, and Colonel Winchester, of New York, the
luauaging director.

The lUillion Gold and Silver Mining Company have been driving a
bedrock tunnel from the Carson Eiver, at lJullima, to cut a belt of par-
allel ledges at right angles to their tunnel, which is now in over 1,70()

feet. This is an ]']nglish company, managed by Mr. Coulter, and has
been hard at work for three years. Mr. C. is expecting daily to strike
one of the series. TLey have had some very hard rocks to contend with,
but arc determined to ])ush it through. The Highland Mary seems the
favorite ledge of the group.
The lm])erial Gold and Silver ^lining Company, also an Englisli incor-

poration, have run a tunnel 1,400 feet into Mount America, to (;ut the
belt of parallel ledges (some 17) on the east side of Monitor Creek. The
indications on the surface are very encouraging. The outcrops assay
well, and are traceable for quite a distance ; 300 feet will cut the first

lode.

The Exchequer Gold and Silver Mining Company, of London, England,
are ojierating on the old Buckeye No. 2 and otlier ledges, at the head
of the Scandinavian Canon, near Silver Mountain, the county seat of
Alpine. The ledges here are w(^ll defined and give great promise. la
this respect, nothing better could bo wished than is to be seen in the
upper tunnel on the ljuckeye ledge. This company commenced in Feb-
ruary, 1870, and in March following shipped to Iteno a few tons of unas-
sorted ore by way of experiment, wliich yielded, at the Auburn mill, $140
per ton, and [iroduced bullion 901 fine. At that establishment, the roast-
ing is done in the Stetefeldt furnace. The work since then has been
confined to the development of the mine. Stoping will be commenced
from the 140 level in tlie s])ring, when I ho])e to bo able to keep the
Davidson mill, on Silver Creek, now the property of the Exchequer
Company, in full blast for some time. Our ores are chiefiy antimonial
sulphides, miargyrite, dark red silver ore, and light red silver ore. Wo
have also the lead-gray suli)liuret, or silver glance. Lead is to be fouiul
in some of the ore in small quantity. Selected specimens of the best ore
assay as high as $2,000 per ton, and all the ore contains more or less
gold.

The mill has eight stamps. Weight, 000 i)onnds
;
drop, 00 per minute

;

six Freiberg barrels and one settler, all driven by a 40 horse-power
engine; two reverberatories and one drying furnace. Should the mines
turn out as expected, it is contem])lated to increase the stamps and add
a ;SO ton Stetefeldt furnace, to cheapen the roasting, which is (expensive
in tlie common reverberatory. A saw-mill attacked supplies the mine
with timber, the teams relixruing with ore. The slabs supply tlie
furnaces.

The once famous IX L adjoins the Exchequer Company's mine south,
but work here has been suspended ibr some time. I have seen some
beautiful specimens of ruby silver, and one of native silver, from this
mine. Some forty or fifty thousaiul dollars are said to have been taken
from the workings on this ledge, which are oidy superficial. A moderate
outlay for hoisting works, and a depth of 200 feet would, I think, ami)ly
repay the cost. The last batch of ore was treated at the Pittsburg mill.
Silver IMountain, without roasting, and one half of it lost. I got $50 iu
tlie tailings.

The reiinsylvauia, Mountain, Rippon, and Pittsburg, all in the same
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district, (Silver Mountain,) are also shut clown for tbc present, tlionsh
rumor has it that the I X L, Pennsylvania, and Mountain will soon be
at work again under difl'erent auspices, and, it is to be hoped, more
energetic management.
There is no quartz in this section equal to that of Silver Mountain.

"Wood and water are abundant, labor is plentiful, aud there is, I think,

every prospect of a si)eedy resuscitation of this temporarily deserted
mining camp.
Some little work was done in the Morning Star mine, Mogul District,

but of no consequence.

SHASTA COUNTY.

The product of mines, placer and hydraulic, as well as quartz, has been
less this year than last.

,

The placer claims reported working have all yielded small amounts.
The most prominent returns are those from the claim of J. II. Uarrison,
who took out $12,000 in nine months. Besides this enterprise twenty
.others arc reported, all of which in-oduced less than $1,000 each, and
the total of the county is only §31,000 for the year ending June 1, 1870.

Only forty-eight men were employed in this branch of mining during an
average of six months at wages of about $00 per month. Tlie yield per
head per day was $4 20.

Only four hydraulic claims were in oiieration part of the time, the
total yield of which was a little over $12,400. The most jn-ominent of

these took out $10,000 in eight months with seven men.
The quartz mines especially have fallen otF in their yield.

The following three mines aud mills were being worked, and produced
altogether $-14,040: Washington, $31,153; W. E. nopping, (Highland
mill ?) $9,050 ;

Honeycomb, $3,830.
The total amount of quartz raised was 2,500 tons, which yielded an

average of $17 87 per ton, and the number of men employed was thirty-

three. Average Avages of $70 per month were paid.

The population of this county, according to the lato census, is : Total,

4,173 ;
Chinamen, 574.

TRINITY COtmTY.

From this county only placer and hydraulic claims are reported. Of
the former, eighteen claims employed eighty-four men on an average of 8.4

months, at about $55 per month. Among those reported worldng are
many owners. The total product of these mines ibr the year ending Juno
1, 1870, was $02,500, and the average yield per hand i)er day, $5.

The following claims yielded prominently : Fisher & Chapman, Junc-
tion City, employ eight men eight months, $10,000^ Carson «& Osgood,
Minerviile, employ ten men twelve months, $12,000 ;

Harney Ei-os.,

Minerville, employ seven men eleven months, $10,000; Kerl & Co.,

ISlinerville, employ six men six months, $7,000; Hupp & Co., Miner-
ville, employ six men eight months, $8,000 ; Hawkins & Co., Minerville,

employ ten men eight (?) months, $8,500; H. Foible, North Fork, em-
ploy four men ten months, $0,000.
The hydraulic mines of the county do not appear to have been very

successful, nor are any of the eighteen claims reported large enterprises,

the highest caiutal invested not exceeding $10,000, and the highest
yield being $0,700. The ditferent mines are located at Junction City,

North Fork, aud Lewistou. Fifty-live men were employed during 7.0
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months, and at $00 per month on au average. The total product is re-

ported as $G0,700, a yield perhand per day of $5 57.

The price of water in this county is reported as ranging from 1.3 to

5 cents per inch, but most of the claims pay from 2.9 to 3.5 cents.

The population of this county is : Total, 3,213 ;
Chinese, 1,095.

Klamath, Del IsToetb, Siskiyou, and Lassen counties.

The product from these counties is small. From the first two placer

claims are reported, yielding together less than $8,000. The Pioneer Oom-
IKinj" employed six men during the year, and paid $-l:,000 in wages ; the

yield was 200 ounces of gold, worth $3,400. The Union Company em-
ployed the same number of men in the same time, paid $5,500 in wages,
and produced 240 ounces, worth $4,500.

The only quartz-mining enterprise reportec^ is that of the Klamath
Quartz Mining Company. This company employed twenty-five men
during ten mouths, at a cost of $24,000. The product was 2,500 ounces
of gold, worth $12,500.
From Del Norte County only placer and hydraulic mines are reported,

the former including some beach-mining. The placers are located at

Smith Kiver, Happy Camp, and Crescent City. Nine claims are reported,

most of which worked throughout the year ; the one, however, which
returned the highest yield was worked only six months, with six hands,

and produced $10,000. The total product of all the placer claims was
$21,100 for the year ending June 1, 1870.

Seven hydraulic claims are reported from Del Norte, one of which is

located on Smith Eiver,.and the remainder at Happy Camp. They fur-

nished employment for thirty-three men during an average of 8.1 months.
The wages paid were $03 per month. An aggregate yield of $31,200 was
the result, or $4 40 per hand per day. The Del Norte Mining Com-
pany at Happy Camp, employing twelve men for eight mouths, i^ro-

duce<l the largest amount—$i5,000 ; and Leo & Co., working five men
for five months, took out $5,000. The other claims yielded mostly less

than $3,000.
From Siskiyou County forty-three placer claims are reported. They

employed 129 men during eight mouths, and the total i)roduct was
$103,000 for the year ending June 1, 1870. Tiic average yield per day
per hand was about $5. The claiuis of Simmons & Co., who employed
eight men for six months and produced $8,000, and of J. Carroll & Co.,

who employed tliree men on an average for ten mouths, at Scott's Val-

ley, producing $8,150, are tlie most prominent.
Three hydraulic claims, employing twenty-nine men during 4.1 months,

on an average of $50 per mouth, are in operation. The total yield was
$25,500, or an average per day per hand of $8 24, and the product was
divided as follows

:

The Etna Mining Company, employing six men, five months,
l>roduced $5, 000

Wright Brothers, employing twenty men for four months, pro-

duced 15, 500
Young & Eastlake, emploving men for months, pro-

duced 5,000

The quartz-mining interest is in its infancy, and has contributed only

$0,500 toward the total ]iroduct of the county. The only mines worked
were that of the Scott Valley Mining Compauy, from which 107 tons of
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quartz, yielding 100 ounces of gold, worth $1,500, were taken out by
two men during one month's work ; and that of Eegans & Williams,
which was worked with a small and varying number of miners for three
months, and produced 312J ounces of gold, worth $5,000.

In Lassen County new and very rich diggings were discovered in the
summer by Haskins, Ehlers, and others. The locality is twelve miles
south of the Siskiyou County line and forty-five miles from Susanville.
Water was very scarce in tlie locality ; nevertheless from §250 to $500
were taken out daily for some time. Great activity was expected in the
winter, when water would be more abundant.
The population of Klamath, Del Norte, and Siskiyou counties is

given by the late census as follows

:

Total. Chinese.

Klamath 1, 074 585
Del Norte ^ ^ . 2, 022 217
Siskiyou 6, 818 1, 410

DEEP PLACER MINING IN CALIFORNIA.

[The remainder of this chapter was prepared by W. A. Skidmore, of
San Francisco, from personal observations and inquiries.]

The period of depression in this branch of mining which succeeded
the comparative exhaustion of the shallow placers, and river and bar
mining in the modern streams, has been followed within the past j^ear

by a season of renewed activity, caused in a measure by the success of
many companies operating with the advantages of large capital, and by
concentration of labor and the consolidation of large tracts of mining
ground—the original owners of which, without such consolidation, could
not afibrd the great expense of i>rocuring outlets ibr their dirt and gravel
by means of the construction of " bed-rock " or drain tunnels—but ])rin-

cipally by the invention and adoption of numerous appliances and im-
provements in mining, the most important of which are the improved
hydraulic nozzles and the new drilling and boring machines, which will

be fully described hereafter.

SHALLOW PLACERS.

This term is generally used to designate the deposits of auriferous
earth found overlying the country rock to a depth of from a few inches
to six or eight feet, and to distinguish such deposits from those ,found in
the ancient streams and rivers and deposited over a vast extent of coun-
try to a depth of from one to three hundred feet, during some remote
Ijeriod, by causes which, with the light we now have ou the subject, can
only be siirmised. Tliese are termed deep placers. It was in the shal-
low placers, at points where the banks of the modern streams had been
denuded, near the foot hills of the Sierra Nevada, that the first gold was
discovered, and so prolific was the earth in the precious metal, that the
product of gold, even by the primitive and rude methods of mining
then in use, reached during the first live years after the discovery the
sum of $180,000,000, nearly all of which was extracted ' from these
placers.

The auriferous deposits which formed the early placers of California
probably bad their origin in two causes—the decomposition of rich
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quartz ledges cropping above the surface, aud the scattering of the lib-

erated gold over the adjacent country—as at Auburn and. Ophir, in

Placer County, and in certain i)arts of El Dorado County ; and the
breaking up at places, by subterranean forces, of the ancient channels
of the antevolcanic period, aud the consequent distribution of their

contents by the modern streams, as in many of the southern and central
mining counties. Instances of this can be observed along the courses
of the Feather, Yuba, and the several forks of the American Eiver. At
many points, as at Grass Valley and Nevada, where natural basius
exist, both the above causes have been in operation.

The impression which generally prevails, both in California and abroad,
of the entire exhaustion of the shallow placers, is unfounded. Eiver
and bar mining is still extensively cai-ried on in many parts ofthe country,

aud in some cases, particularly in the northern counties, with remunera-
tive results. In the central portion of the State, particularly on the north
fork of the American Eiver, fair wages are yet made, though here this

branch ofminingliasbeen to a great extent abandoned to the more patient,

though less skillful, Chinese. In parts of El Dorado and other counties
lying to the south, a large extent of pay-dirt, varying iu depth from three

to ten feet, exists among the foot-hills, but cannot be worked on account
of the scarcity of water, although known to be sufficiently rich to largely

compensate any company that would incur the expense of bringing
water to the ground. It is now contemplated to bring water to several

such points in these counties, and it is not improbable that they may
again see something of their former prosperity.

DEEP PLACERS.

The class of "diggings" known by this term embrace the ancient'

channels found throughout the State, from Plumas to Mariposa County

—

in many cases, as in Butte aud Tuolumne Counties, covered with lava

—

and the immense detrital deposits of the northern and central region
which are worked by the hydraulic system. Of the extent of this

latter class we can form no intelligent estimate until the completion of
the work now being carried on under the auspices of the State geologi-

cal survey ; but we know they cover a great part of the country lying
west of the main i-auge of the Sierras and between the head-waters
of the Feather and South Fork of the American Eiver. This includes an
area one hundred miles iu length by forty miles iu breadth, and em-
braces pai'ts of the counties of Plumas, Butte, Sierra, Yuba, i^evada.
Placer, and a small portion of El Dorado. These deposits owe their
origin to glacial or aqueous action of the geological period preceding
the outbreak of the volcanoes of the Sierra Nevada aud the upheaval
of the Coast range. When these great changes in the topography of
the couutrj- took place, the detritus of the more elevated portion was
covered with streams of lava liowing from east to west, for a distance
of from twenty to thirty miles from the craters. The waters, finding
•new chaunels—which run generally at right angles to the ancient
streams—formed the present river system of the higher Sierras. The
consequence was the denudation, breaking up and distribution of the
ancient channels, where not protected by overlying crusts of lava, thus
releasing from the storehouse of ages the golden sands which attracted'
hither the adventurous of all nations.
During a period of several years after the discovery of gold, the ex-

istence of the precious metals otherwise than in quartz ledges or shal-

low diggings was unsuspected. The early miners, lacking the benefits
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of obsci'Viition and exiiericiice, in vaiu followed up tlic inodcrn streams
to their fountain-heads, in the delusive hope of finding the " source of
the gold." In no case was the " color" found above those points where
subsequent examination revealed the breakage of tiic old channel sys-

tem, or slides Irom under the lava crust, except at some points where un-
waslied gold was found in small quantities in the pi-oximity of decom-
posed ledges of (piartz. Subsequent exploration at these slides, and in

gulches and ravines where the lava had been denuded, revealed the ex-

istence of ancient river beds at elevations of from 100 to 1,000 feet above
the present water-level. These disco\-eries led to the construction of
the great system of mining ditches, which, taking the waters of the
streams from their fountain-heads, distributed them over the immense
extent of ground worked now by the hydraulic process. By means of
the facilities enjoyed from the use of abundant supplies of water, many
jjoints on the detrital dcjjosits which were favorablj' situated for I'all or
outlet were worked, and hydraulic mining became for years the most
renmnerativo branch of the business. In the course of several years of

such extensive washings, however, the streams and canons became filled

and clogged with " tailings," Avhich accumulated in such ijroportions as
to elTectually choke up all outlet, except for the brief season following
the rains of winter, when the great volume of water would carry oil

a portion of the accuinulated tailings, and adnrit of a few brief " runs."

TJien they became more limiteil, season after season, until this branch
of mining was etlcctually stop])ed in some of the richest localities.

The washing of the surface dirt to a depth of from 100 to 200 feet re-

vealed the presence of a hard white or reddish cement, composed prin-

cipally of pebbles and boulders of quartz and metamorphic rock, dirt

and sand, but not yielding to the action of water, as then used, in

streams of from li to 2i inches in diameter. Through these strtita of
cemented gravel prospecting shafts were sunk to the bed rock, leading
to the discovery at many places of a layer of blue cement of excessive
hardness, composed of like material, and varying in thickness, in differ-

ent localities, from 3 to 10 feet. This layer, which often proved fabu-
lously rich, was comi)act and firmly cemented by chemical agenc,y and
great pressure, and required the use of powder and drills for its extrac-

tion, and of heavy stamps for crushing. These discoveries gave a fresh
impetus to mining, and resulted in th& construction of bed-roclc tunnels
for the extraction of the cement from the ancient river beds and the
drainage of the ground. Many of these tunnels, as in Tuolumne, Butte,
and near Forest Ilill, in Placer County, were run thousands of feet

under the lava, and through the rim-rock of the ancient channels.
These enterprises were, however, not uniformly remunerative, for

though the channel was generally found, the tunnels, which had been
commenced and constructed without preliminary surveys, were often
found to enter the channel above the bed of the stream, thus rendering
them useless for extensive exploration and compelling their final aban-
donment. These various obstacles had a discouraging effect upon the
mining interest, and a period of depression followed, lasting several
years, during which the discovery of gold on Frazerand Salmon Eivers
and of the silver lodes of Washoe, occurred—events which nearly depop-
ulated the mining counties.

CAUSES OF DEPRESSION OP PLACER MINES.

The causes for the inacstivity in past years of this branch of mining
may be briefly summed up as follows

:

1st. The injudicious system of locations permitted under early mining
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laws and regulations, tbrough tlie ignorance of the miners of the cLar-

acter, extent, and depth of the detrital deposits. These locations were
generally made in claims of 100 feet frontage, running bade to the cen-

ter or backbone of the nearest ridge, regardless of the course of the
deposit, such claims being too small to justify the expenditure by indi-

vidual owners of the large sums necessary to construct tunnels for out-

let and drainage of their ground.
2d. The filling and choking up with tailings, after a few seasons of

washing, of the ravines, gulches, and rivers which served as outlet for

the ground, thus preventing the maintenance of flumes of suilicient

length and grade to disintegrate the hard cement found underlying the
top dirt, and rendering imperative the construction of long tunnels to

the nearest deep stream, requiring, in some cases, years of labor and
the disbursement of large sums without immediate returns.

3d. The ignorance of the people and of capitalists of the unbounded
mineral resources of their own State ; the sudden and unhealthy excite-

ment following the discovery of gold in British Columbia, and silver in

Nevada ; and the efforts of a portion of the press of California, in the
interest of land speculators, to "write up" agriculture at the expense of

mining.
4th. The uncertain tenure of mining ground under local mining regu-

lations, which differed iii every district, and afford no adequate protec-

tion to the purchaser of mining ground unless he remained in actual
possession.

THE GOLD YIELD OP CALIFOENIA.

The year 1870 may be marked as the beginning of a new era of min-
ing in California, indicating an increased yield for the future, which
promises to continue for many years, and it is not improbable that the
gold product for the next ten years may be brought up to an average of

$30,000,000 per annum.* At the date of writing no accurate estimate
can bo made of the receipts of gold from California mines for 1870, as
no separate records are kept at the San Francisco mint of treasure
receipts, a large proportion of such receipts being in the shape of refined

bars from the gold refineries. The receipts of gold dust at the mint
have been principally froln small companies working on the deep placers,

and from river and bar mining, as most of the largo companies have
recently erected their own retorting and smelting furnaces, from which
they send their crude bullion to the refiners, who keep uo record of the
locality from which the gold is shipped.
The following table of comparison of coinage at the San Francisco

mint for the past four years will bear evidence of the increased gold
product for 1870

:

18G7. 1868. 16G9. 1870.

§19, :5<0, 5;J5 $17, 305,000 $14, 3G5, 550 $20, 355, 000

The coinage for 1870 exceeds that of any year since 1859, and it

must be remenibenHl that the past season, on account of its dryness,
has not beeu an auspicious one for mining operations. The amount of

*This is Mr. Skiilmoro'a estimate, not mine. I presume it refers to the total amount
of gold received at San Francisco, not to the product of California alone.—K. W. K.
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coin turned out by the branch mint in San Francisco during the year
1870 has never been exceeded but twice, viz : in 1855 and 1856. In the
former of those years the coinage amounted to $21,121,752, and in 1856
to §28,510,1-17. The coinage for 1870 is $5,991,450 iu excess of that
for 1869.

PROSPECTS FOE THE FUTURE.
I

Many causes have operated to confirm me in the opinion that the
future is bright with promise. A more lively interest is felt by cai)ital-

ists in the examination and development of these dormant resources,

and the information disseminated tlirough the mediuui of the State geo-
logical survey, and the various reports of the United States mining com-
missioners, have not been without effect in turning the attention of the
people to the vast stores of wealth at their very doors. One of the most
encouraging features of future progress is the tendency to consolidation

and cooperation on the part of owners of mining ground, who are avail-

ing theniselves of the recent act of Congress to acquire a title in fee

simple to the land by means of a United States patent. As an instance
of the beiififlcial oi)eration of this law, we may mention tlie fact that
one company, the North Bloomlield Gravel Company, of Nevada Coun-
ty, arc now ai)plying for a patent to 1 ,500 acres of mining ground, lyiug
between the IMiddle and South Yuba Elver. Should this act be liberally

construed by the various land offices, and no expensive obstacles placed
in the way of the miner seeking to acquire title, (as was the case in the
operation of tlie act for acquiring title to quartz ledges,) much good will

result to the State from the passage of this law.
Important improvements have been made in tlic manner of using water

iu the hydraulic diggings. Instead of projecting live hundred to one thou-
sand inches of water through two or four pipes, the leading mines now
run their water through one pipe by means of the recently invented hy-
draulic nozzles, and discharge it with immensely increased momentum
and effect against the banlc they desire to wash down, accomplishing
greater results with less labor and expense, and enabling one miner to
regulate the discharge of a thousand inches, in streams of six inches in
diameter, by means of a lever, moving a nozzle which turns in any direc-

tion, with more ease and accuracj' than three men could do it by the old
liroccss. So powei'ful is the force exerted by these large streams, under
great pressure, that many cemented gravel banks which formerly required
the use of powder blasts before washing, can now be cut down and
removed by tlie action of water alone.

No less imi)ortant is the application to mining operations in California
of Leschot's Patent Diamond Pointed Steam and Compressed Air Drill,

and other inventions having a like object.

Most of tlie extensive bed-rock tunnels in the State were commenced
under the old and expensive system of large drills and blasting jiowder,

requiring three men to each drill—two strikers and one man to turn the
drill. Then followed the discovery of giant powder, bringing with it

the use of the single-handed drill, which reduced the expense of tunnel-
ing from 25 to 33 per cent. The application of diamond-iiointed
borers (as they might more properly be called) promises still further to

reduce these expenses to so low a figure as to render these once formid-
able enterprises practicable in every district.

The expense of running tunnels in California has varied greatly in
difierent districts, according to the character of the bed-rock. At
Smartsville, Yuba County, where the rock is a hard, flinty traji, the
expense was formerly as liigh as $10 i)er linear foot. This was reduced
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to $30 per foot by use of singlc lianded drills and giant powder, under
the contract system. At North San Juan, Nevada County, where the
bed-rock is a soft granite, the expense per linear foot lias not been more
than from $30 to $40. Near San Juan, where tunnels have been run,

at the junction between the slate and granite, the exjiense has been
reduced to $20 or less per foot. Near You iJet and Little York, where
a soft slate occurs, the cost has rarely excieeded $10 per foot; but there
are instances where such tunnels are known to have cost $C0 per linear

foot. These tunnels are generally G or 8 feet in height, and 4 to 6 feet

in width—the one at Smartsville, now being, run for the Blue Gravel
Company, being still larger.

In another jjart of this chapter some account will be given of the
operations of the diamond drill in California. It nuiy reasonably be
expected that when tlie compressed air attachment for these machines
is completed, they will (-ome into general use, and be instrumental in

opening up luxndreds of acres of rich ground which would otherwise
remain imdevelopcd. Nearly one hundi-ed of these machines are in

successful oijei'atiou in the Eastern States, being run by steam, which,
as a motive power, is not adapted to our small but long tunnels, as the
steam-pipes render the air hot and close; but this difficulty will be
obviated by the use of a compressed air apparatus. The cost of these
nia(!hiues will not exceed (with compressed air power) $10,000, and they
will bore inch holes at the rate of from one to two inches per minute in

the hardest rock.

As these improvements are adopted, the amount and profit of this

branch of mining increases, and the steady operation of these causes,
including the facilities for the ju-ocurement of title to mining ground,
will have a tendency to materially increase the gold product.

CEMENT MINING AND EEDUCTION BY MILL PEOCESS.

The ancient channel gravel claims worked exclusively through tunnels
and shafts have not, as a general rule, proved remunerative for a few
years past, although some mines of this character, of which we may
instance those at You Uet, Nevada County, and some in the vicinity of

Forest Hill, Placer County, have yielded enormous returns, at irregular

intervals. The great obstacle to permanent success seems to be the " spot-

ted"' character of the channels, and the ditliculty of tracing underground
the sinuosities of the ancient streams, together with the cost of timbering,
draining, hoisting, &c., incident to underground operations. At many
places which have not been covered with the lava llow, or where the top
dirt is denuded, the owners of this class of claims have suspended
milling operations until they can wash off the overlying deposits
(which will i)ay largely where water is abundant) down to the hard
cement. They will then have the advantage of working this bed-rock
with some degi-ee of certainty in following the course of the channel,
where the richest deposits umy be expected, and save the expense of
timbering, and nuich "dead work" in prospecting. In places, however,
Avhere the top dirt has been waslied off, and where water-power is used for

running the mills, this class of mining has been uniforndy successful.

The exi)ense of mining and milling in claims of this character may vary
from To cents to $1 per car load of 10 cubic feet, (ecpiivalent to one ton,)

as at French Corral, Nevada County, while in many claims between the
North and Middle Forks of the American lUver, where long tunnels are
run under the la\'a crust, aud the mills are worked by steam powei", the
average cost of milling aud mining, per IQ cubic feet, will reach as high
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as $3 or $2 25. Mines thus situated are rarely reinunerative, except iu

seasons wliero a "strike" is made. Au improvement has been made iu

this brau<;h of mining by the substitution, at several mills, of coarse

screens, with apertures one-quarter of au inch in diameter, instead of

the oiie-eighth-inch screens heretofore in use. The result has been an
increase iu crushing capacitj' of 25 per cent., without affecting the

product of the cement.

EXTENT OF THE DEEP PLACER DEPOSITS

The deep placers, as we have seen, are contained within certain

geographical boundaries embracing a region of nearly 4,000 square

miles, within which are found six of the prominent mountain rivers of

California and their tributaries, to wit: the Feather, the North, Middle,

and Soutli Yubas, and the North and South Forks of the American
Eiver. Tlie "divides" between these streams all contain enormims
extents of detrital deposits, which have been discovered and opened at

places where "slides" have occurred. The eastern extremities of these

divides are covered with lava or volcanic ashes, and the western are

lost in a series of low foot hills, running into the Sacramento and San
Joaquin Valleys, where the deposits arc of slight depth, but, as a com-
liensation, rich veins of quartz are found.
The most extensive deposits occur in the counties of Sierra, Placer,

and Nevada. In Sierra County two belts are found running parallel

with each other, in a northerly and southerly direction, embracing
almost the total area of the county, but a great portion covered by the

lava crust. One of these has the characteristics which have given it tbe

name of the Great Blue Lead, from the colors and character of the
cement found on the bed-rock. In Nevada and Placer counties, besides

the existence of these belts, an intricate system of ancient channels
and basins is found, calculated to confuse and bewilder the observer who
is anxious to find evidence for his "old channel theory." Nevei'theless,

the Blue Lead is here unmistakablj' defined. In Placer County, between
the North and Middle Forks of the Anieriean Eiver, an enormous
expanse of auriferous ground exists, incompatible with the theory of

one or many ancient channels.

The most extravagant statements have been made by enthusiastic

perspns who have visited the region under consideration, and computed
the extent of the gravel deposits and their richness. One estimate has
placed the area of detrital deposits between the Middle and South Yuba
Ivivers at two hundred square miles. An acquaintance with the ground
iu question warrants me iu the belief that such an estimate is greatly
exaggerated.
Up to the present time no surveys having for an object the approxi-

mation of the extent of the deep placers have been completed, tliough

such a work is now being carried on under the auspices of the State
Geological Survey. The only map which pretends to indicate the detrital

deposits is one of the Central Mining Eegion of California, compiled by
A. J. Doolittle, in -which ho has i-elied more upon his personal knowledge
of the country, in designating the locality of such deposits, than upon
actual surveys. The map, however, is generally accepted as correct and
reliable.

From the light at present thrown on the subject, the writer, if com-
pelled to hazard an estimate of tlio area of the deep placers, would i)lace

it at between four hundred and five hundred square miles, witli an
average depth of 120 feet, and would feel confident that ho had rather
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understated than exaggerated the amount. When we compare this vast
extent of ground witli the limited quantity Morked, we are justified

in saying that in comparison to the undeveloped ground the labor of
years has resulted only in extensive prospecting.

PEOBABLE GOLD-PEODUCING CAPACITY OF THE DEEP PLACEES.

In making an estimate of the capacity for x>roduction of the deep
placers we meet with still greater obstacles, on account of the difficulty

of obtaining accurate statements of the yield of the ground. The entire

extent of the auriferous ground between the Middle and South Yubas
has been estimated to contain from 30 to 35 cents per cubic yard. This
estimate has been based on the returns from ground worked in the
vicinity of North San Juan, Nevada County, which, from the great
natural facilities of this locality for running off vast quantities of dirt,

cannot be taken as a criterion for other districts.

The operations of the American Company, at Sebastopol Hill (near
North San Jnan) afford the best means of making an approximation
of the quantity of gold contained in a cubic yard of the auriferous
deposit. The result of sixteen years' work shows that a production of
between 25 and 30 cents per cubic yard has been reached. This would
give a x>roduct, estimating on an average depth of deposit of forty yards,

of the enormous sum of between $50,000 and $00,000 per acre. The
ground of the American Comiiauy has an average depth of fifty-six

yards, but this company, on account of its natural advantages of situa-

tion (which will be explained hereafter in a description of the ground)
saves a greater proportion of its gold than any other hydraulic claim in

California, and its ground is undoubtedly richer than the average.
The ground lying between Greenhorn Creek and Bear Eiver, Nevada

County, though it has yielded enormous returns to its owners, until the
liartial filling of its outlets by "tailings," has never reached an average
of 25 cents per cubic yard ; and at Gold Kun, Placer County, one of

the most productive regions of the State, the success of the miners is

to be attributed to the quantity of groxmd washed, on account of its

softness, rather than to its richness. These last-named localities possess
the advantage of an abundance of water at low rates, prices ranging
from 10 to cents per inch, while at North San Juan 1C§ cents per
inch is paid.

Between the North and Middle Porks of the American Eiver, in Placer
County, the ground has probably yielded a higher average per cubic
yard than at any other locality. I am led to this conclusion from the
great productiveness of this ]>art of the country in iiroportion to the
amount of water used, which here is very limited.

The cost of hydraulic mining, per cubic yard of dirt washed, will differ

in the various localities, according to the price of water and the char-
acter of the bed-rock. Mr. Black, in an article on the resources of
Nevada County, quoted in Ross Browne's report, placed it at 20 cents
per cubic yard, but the writer feels confident that the estimate is too
high by over fifty per cent., and that hydraulic ground yielding less than
20 cents per cubic yard will pay largely at any place in California.

IMPEOVEMENTS IN HYDEAI7LIC MINING.

Hydraulic mining has made such rapid strides on the road of
progess, and assumed such monster proportions in the past year or two,
that now the vast magnitude of its operations serves to almost totally
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eclipse every other branch of mining industry. The principal canse of

this success, and the energy displaj-ed by miners of this class, is attrib-

utable to the recent improvements made in apparatus or machinery,
long needed, which would enable the miner to use a heavy, perpendicu-

lary pressure of water with safety and economy, and at the same time
place it within the power of a single operator to concentrate in one^
stream and effectually control a large body of water.

To fully understand the extent of these improvements, It will be ne-

cessary to state a few facts in relation to the primitive or old-fashioned

method of conducting this work, and trace it step by step to its present

perfect condition.

The object to be accomplished is to confine a body of water in a com-
])act, continuous stream, to a certain point of egress, whence it will pass,

with more or less force, in an almost solid column. This force will, of

course, be governed by the relative height of the entering head of water
above the discharge-pipe or nozzle. The stream so obtained is used to

•undermine banks or walls of auriferous dirt and cemented gravel de-

posits, and the greater the height or elevation at the point of supply,

the greater will be the force and quantity of the water discharged ; and
the more those two powers (fall and quantity) are concentrated, the
greater the amount of earth that will be torn down and removed, result-

ing in a proportionately larger yield of the precious metals. Having
thus described the object, I will now speak of the apparatus used for

bringing about these results.

Canvas hose was first brought into general use in 1853, and as the
larger proportion of the mines worked at that time were quite shallow,

and the dirt, as a general thing, soft, it was found to answer so well

tluit several years elapsed before an effort was made to improve on it.

Canvas hose is constructed about six inches in diameter, of very strong
sail-cloth ; will bear with safety from eighty to one hundred feet pressure,

and discharge effectually a stream of water one and three-fourths or

two inches in diameter. The material, however, which is composed
of cotton, is very expensive, and rots rapidly, while, at the same time,

it is ever liable to burst by 'the weight of water, and thus become a com-
lilete loss to the miner.

As the development of gravel deposits progressed, it M as found that
the materials of a large proportion of our richest mines were very diffi-

cult to disintegrate. These consist of a species of cement, and the
working of the gi'avel beds demonstrated that greater fall or pressure
was needed to enable the water to undermine and break up the gravel

;

and as canvas hose could not bear the necessary pressure, a substitute

was found in sheet-iron pipe. This is constructed of various dimen-
sions, from six to forty inches in diameter

;
but, in order to obtain a

flexible discharge piece, it was necessary to retain a short piece of canvas
hose, and in order to make it safe it had to be covered or bound up by
a netting or cover of strong rope, which was both expensive and incon-

venient. These difficulties combined succeeded in arousing the invent-

ive ingenuity of the miners, and resulted in bringing to lighii the inven-
tions known as the " improved hydraulic nozzles," the first of which
was invented by the Messrs. Craig, of Nevada County—a county which
has had the honor of inaugurating all the improvements in this branch
of mining. These improved nozzles proved a complete substitute for

canvas hose, and by their simplicity of construction, cheapness, and
durability, met with an immediate, rapid, and extensive adoption by the .

miners throughout the State. This has enabled them to use with safety

a sufficient head of water to work the hardest dirt or gravel rapidly and



G4 MINING STATISTICS WEST OF THE KOCKY MOUNTAINS.

clioaply, and at tlic same time to use a i)ipp of any size i-oqnirod, so as

to run all tlicir water in one stream, whicli alone nearly doubles its el-

fectivcncss, and besides places it under the control of a single operator.

They sain in force, saving mainial laboi", and economizing in every way.
I will briefly describe two of these inventions

:

» Craiffs Globe monitor or Globe hydraulic nozzle.—^This invention con-

sists of a hollow ball or globe, with an opening at one side, into which

enters the main feed or supply pipe, and one on top, out of which pro-

trudes an elbow Joint. One end of this elbow is attached to a sotjket,

which revolves on the interior of the globe, ami at the same time creates

•A water-tight joint : this joint enables the operator to change the direc-

tion of the stream from point to point at pleasure. To the other end of
the elbow is attached the discharge-pipe, which may be of any size de-

sired. The ball revolves entirely round horizontally, and up or down,
at an angle of about forty degrees. This play has been found ami)ly
sufficient for all ordinai-y mining purposes, and causes a perfect stream
to emerge at any point to which the nozzle may be directed. As a mat-
ter of economy, it not only places the water of seven or eight ordinary
hose-pipes under the control of one man, but its durability is so great
(one lasting a life-time) that its extra first cost is seldom noticed, it

being in convenience alone worth more to the miner than the diltercnce

of cost of canvas hose. No caiivas being used, it is not liable to break-
ago under heavy pressure, and saves the annual outlay for canvas, while
the con(;enti'ation of a larg<'r body of water in one column has been
found to nearly double the amount of execution in comparison with
ordinary expenses. The proprietors, Messrs. K. K. & J. Craig, of Nevada
City, manufacture four ditferent sizes, the largest of which will run
some 1,500 inches water, miners' measure."* The Messrs. Craig have
three United States patents upon the monitor and its improvements,
and deserve great credit for develoi)iug so \'aluablo an auxiliary to our
mining iudustry.

*A " minors' incli" of w.ater ia geiiorally accBjited to nip.ni tho quantity of water
wliicli would How from an aperturo of ono square incli, under tho pressure of a steady
flow of water standiug six inches above tho top of tho escape a|)erturo

;
consequently

1,000 inches of water (the amount now thrown through a G-inch nozzle) is tho quan-
tity which escapes at the ilischargivbox from an aperture or gate 6 feet in length and 14
inches in height, luider a ])res.sure of fi inches of water above the top of the aperture.
Thi! discharge-boxes art; generally G feet by fi feet, and 2 feet in lieight. The diHerence
of elevation between the discharge-boxes and the " distributor " (from which tho
water is convoyed to tho nozzle) is generally 200 feot or more—at Gold Run nearly 300
feet.

r

Craig's Globo Monitor.
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jP. II. Fisher^s laiuckle joint and nozzle.—This machine consists of
two elbows placed in reversed position when standing in right line, but
made to revolve by a

^g|;g|a.«^-^*^tefc^
imhhiBi

place by a flange, bolted ^JWffl^
,

to the top of the lower '
i

"^^^tz—
elbow. Theringisthen '-.lii^^!^^^^^^^^^^
bolted to a flange on ^3l^^^fc ' .Htf^^—:-
tlie top elbow, thereby I"i,--lii rs l^imckle joint and nozzle,

connecting the two together and at the same time leaving the top elbow
free to move around in a complete circle. When the water is let into the
elbow the pressure brings the rolls up in the ring against the flange ou
top of the bottom elbow, allowing the top elbow to inove around easily

and without any friction except that of the rolls thpmselves. A piece of
rubber packing placed between the flanges of bottom and top (ilbows,

makes the joint tight by the ])ressure of the water against the ring.

In the outlet or top e>bow is a knuckle joint which gives the up and
down motion to the discharge-pipe. It is a concave surface fitted to a
convex one; the concave has an opening for the pipe to pass through.
The pipe is screwed into the convex surface ami will move up and down
while the concave one is bolted flrmly to the flange on the top elbow.
The elbow and knuckle joint are uuulo ot cast iron from § to '\ inch
thick. The discharge-pipe is made of No. IC iron, 8 feet long, with cast-

iron nozzle. The machine is operated by a lever 10 or 12 feet long with
two arms, and attached to top elbow by trunnions. A lever is pivoted
to the top of the upper elbow and attached on one end to the dis-

charge-pipe by a strap inclosing the pipe- and i)rovi(led with two rolls

on top for the lever to slip on. At the other end it is connected
with the operating lever by a short ui)right lever made to work
loose in its joints. Thus the up and down motion is imparted
to the discharge-pipe by the rise and fall of the operating lever. By
moving it to the right or left the whole machine except the bottom
elbow is moved. A little device is attached to the lever to hold the dis-

charge-i)i[)e in position when the water is off. It is a catch working iu

a ratchet on the toi) elbow, attached by a rod running out on the lever

so that the operator can i)ut it in or out as the case nuiy be. Tlie pipe
stands firmly in place when the water is ou ; the operator standing at
the end of the lever can easily direct the stream to any point—good
execution being done at a distance of 200 feet from the bank, thus
securing safety of life from caves which are of so frequent occurrence
and often fatal where small streams are used against high banks. These
machines are made to throw str.eams of from 4 to 7 inches in diameter, •

and were invented by a citizen of Nevada County, Mr. F. H. Fisher.

ROCK-DRILLING MACHINES.

Besides the improvements in hydraulic machinery many other mechan-
ical discoveries and improvements have been made during the past
year, resulting iu a large aggregate of practical benefits. Among these
I may mention

:

The Blatcltley rod; drill.—This machine, invented by Dr. Blatchley,

il. Ex. 10 5
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of San Praucisco, and constructed at the Miners' Foundry, has only

recently been brought to perfection, after four years of continuous and
costly trial, during which every alteration and addition was made
that "the severest practical tests could suggest to the mind of the orig-

inator. A machine ca]iable of doing work of this kind with expedition

and economy has long been a desideratum in the mining regions, where
we have so niany tunnels to drive, and often through the hardest ma-
terial. Tiie BJatchley drill is an exceedingly powerful implement, and at

the same time simple, inexpensive, and durable. It is but 30 inches

long, 7 wide, and 10 high
;
weighing only about 100 pounds, apart from

the drill, which is inserted after the machine is in position. It can be
operated by hand, so little power is required to drive it. It can be
attached to an engine or other motor at a distance, and the method of

using it can be easily learned. For ordinary work it gives 300 blows,

cutting 3 inches in granite, per minute, though this rate of speed and
execution can be doubled with a corresponding increase of power. An
ingenious method of transmitting power from the surface into the mine
or timnel below, insuring the running of many machines at small cost,

has just been completed and patented by Dr. Blatchley.

Diamond-pointed steam drills, their application to mining operations in

€alifornia.—These machines were first introduced on this coast by Sev-
erance, Holt & Co., in the early part of 1870, and nsed on Telegraph
Hill, San Francisco, where holes were bored two inches in diameter and
from 20 to 35 feet deep, for blasting purposes. These holes were made
merely to show what the machines could do, and were bored 20 teet in

from three to four hours ; and 35 feet in less than six hours. Tlie con-
tractor, who was taking out the rock for the San Franciscio bulkhead,
and making holes of a corresponding depth, same size at the bottom, •

but much largerat the top, with hand-power, on the old-fashioned "churn"-
drilliug process, employed six men i'rom twenty to twenty-live days to

bore a single hole the same depth, at a cost of over $10 per foot. The
machines were worked by two men, an engineer and fireman. The holes
made by the "diamond drill" are perfectly round and of a uniform
size, which makes them much more effective than those jnade hy the
old process. The contractor claimed that the amount of I'ock disi»laced

by a blast put in one of those holes was eight or ten times greater than
by the old system of drilling. Holes were made 3 feet deep in seven
minutes.
The firat deep boring done near San Francisco was at Mission Creek,

through the same character of rock, for an artesian well. This hole
was made 327 feet deep, and 3 inches in diameter.

In Tuolumne County the company bored prospecting holes near Don
Pedro Bar and Tuttletown. At the latter place Messrs. Gould & Cooper
bored seven perpendicular holes through talcose slate, porphyry, and
sandstone, and cores were taken out showing the character of rock.
The diamond drill made from 10 to 35 feet per day of ten hours. The
holes were made from 30 to 157 feet deep.
At Carson's Hill, Calaveras County, the company used a machine on

the " Union Mine,'' pros|)ecting for the direction and value of the differ-

ent leads. These holes were made from 120 to 317 feet in depth. The
rock bored through was slate mixed with quartz. These holes were all

bored at an angle of about 45^, and the machine made as high as 70
feet in a single day of ten hours, through slate with quartz streaks
through it. In five hours 13 feet of white crystal (piartz was bored.
This was the hardest rock found in the mining districts.

Near San Rafael, in Marin County, on the premises of Mr. George
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Worn_ the company bored several holes 2J inches in diiimeter and from
100 to oOO feet deep, for artesian wells. The rock here was of a very
peculiar character, and generally very hard. It changed veiy often
from sands'^one, Tiard and close-grained, to a conglomerate of slate, vol-

canic rocks, Hint and basalt mixed. This boring was very diliicnlt,

nevertheless the machine made as high as 24 feet in six hours.
The company have machines at the Pacheco Mine, Monterey County,

for prospecting purposes, and in various other places iu the State; al.so

one in tlie White Pine district, and are constructing one to be run by
compressed air for the Blue Gravel Mining Company of Smartsvillc,
Yuba County, California, a descrijjtion of which will be found under
the heading of "The Sniartsville Llydranlic Mines." Should this ma-
chine prove a success in point of execution and economy—and recent
experiments at Smartsville leave no doubt on that subject—we may rea-

sonably expect the construction of many extensive drain tunnels in Cali-
fornia, which were formerly considered impracticable on account of the
expense.
These tunneling machines are;nade to suit the size of any tunnel, as

per order. Tlie compressors required to run one of these machines in a
long tunnel are arranged to work by any power convenient, and do the
double duty of working the drilling machine and ventilating the tunnel
at the same time. Most of these machines are made to run by steam,
but those for tunnels, shafts, stopes, &c., are intended to have com-
pressed air for the motive-power. Prospecting machines with horizontal
boilers on wheels are constructed which can be used to bore prospect-
ing holes 1,000 feet, if necessary, taking out a core the entire depth, and
having sullicieiit power to lift the refuse matter out of a shaft, or do
any work in which strong power is required, without disturbing the pro-
gress of the drill in the least.

The Von Schmidt diamond borer.—Colonel A. W. Von Schmidt, of San
Francisco has invented and is now constructing a drilling machine, or,

more accurately speaking, a tunnel borer, which unites all tlniexcellent
qualities of the diamond drill with many novel features which promise
to make it a greater success than any machine now in use for driving
tunnels. The inventor considered that the great obstacle to rapid pro-
gress in running tunnels has been the resistance offered to blasts in a
solid face of rock, and for the purpose of overcoming this difliculty lias

constructed a machine which will cut a circular slot in the face of the
tunnel, 24 feet in circumference, 2 inches in width, and 3 feet iu depth.
At the same time a blast-hole, 2 inches in diameter and of same depth,
(3 feet,) will bo bored in the center of tlie face of the rock. The iaco
of the tunnel now presents the api)earance of a huge grindstone, set up
on edge, and attached on one side to the solid rock out of which it is

cut. The blast is put in the center hole, and the resistance of the sides
liaving been overcome by the cutting of the circular slot, a single blast
will take out rock to the depth of the slot or cutting on the sides. The
machine, wliich has been drawn back wliile the blast is discharged, is

now advanced against the face, when another slot is cut with like re-
sults. Allowing a reasonable time for firing the blast and clearing up
the d6bris, the machine is expected to- cut a smooth tunnel, 8 feet iu
diameter, at the rate of 14 feet per day. The cutting will be done by
twenty-four diamond drills revolving on the periphery of a cyliiuler 8
feet in diameter, at the rate of eight hundred revolutions per miiuito,
while the cylinder itself revolves once iu a miimte. The drills are set
in motion by a disk at the back of the cylinder. The machine will be
run by compressed air, and is intended to cut the tunnel of the Lake
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Taboe Water Company,, a distance of two and a half miles through the

granite of the Sierra Nevadas, from Lake Talioe to the North Fork of

the Amei-ican Eiver. *^

A writer in the Commercial Herald of San Francisco thus sums up
the effects of the introduction of these improved mining appliances

:

" It is hardly possible to overestimate the importance of these inveu-

tiojis iu their bearing on certain of our mining industries. The great

item of cost, and, what is almost equally to be dreaded, of delay, in

opening up our vein-mines, old river channels, and gravel-beds—the
sources of our greatest and most enduring mineral wealth—have been
the excavation of the tunneling necessary to reacli and work them.
iSome of the tunnels driven to open up and drain the last two men-
tioned classes of deposits have cost enormous sums, requiring often

from five to ten years for their completion
;
ahd, although when finished

these mines are apt to prove very profitable, few men care to embark
iu enterprises directed to their development, with the prospect of hav-
ing to wait so long for returns—this, rather tlian the cost of those

worlis, even when prosecuted by liand-drilling, being the deterring mo-
tive. With the introduction of these drills, lessening so much the cost,

while it almost annihilates this major objection, we may look for a great

extension of these several kinds of mining, increasing materially the

value of such properties, autl adding i^roportioually to the available

wealth of the country."
Having gi\ en a general review of the condition and prospects of i)la-

cer-mining, I will proceed to a description of some of the most promi-
nent districts and the mines found therein. In the description of mines
I have selected those which may be considered as representatives of

their districts, with no intention to disparage the merits of equally im-

portant claims in the same vicinity.

THE SMAETSVILLE HYDRAULIC MINES.

These mines are situated among the foot-hills of Tuba County, near
the south bank of the Yuba river, about eighteen miles east of Marys-
ville, and are uote<J for the gigantic character of the engineering works
constructed for their development, and the prin(;ely incomes enjoyed by
their owners. Tlio mining ground here consists of a strip of aui'iferous

deposits two miles in length by a quarter of a mile in width, overlying
an ancient channel, and having an average depth of 240 feet. The ele-

vation of the bed-rock above the water level of the Yuba Eiver is about
500 feet. This river runs nearly iiarallel Avith the course of the ancient
stream, fi-om which it is less than one mile <listant. The consequence
is that the companies working this deposit have been compelled to run
long tunnels with a slight grade, and do not possess the natural advan-
tages for the construction of dumps and undercurrents, which form
such an important feature in saving the gold in hydraulic operations.
The whole extent of tJiis ground is now owned by six or seven compa-
nies, each having separate bed-rock tunnels in the course of construc-

tion and nearly completed—the most noted of which is the Blue Point
Gravel Company's tunnel, the largest and most expensive undert.aking

of the kind in tiie State. It is not improbable that there is as mucli

rich ground in the State embraced within a like area, -but none M'hicli

has been so systematically worked, and yielded such large returns.

Mining in this vicinity was commenced as early as 1819 and 1850,
though at that time confined to the banks of the Yuba Eiver. Subse-
quent exploration revealed the existence of the gravel ridge, but after
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working on it to a depth of from two to four feet a hard cement was
encountered which could not be Avorked, by the primitive mode of min-
ing then in vogue, with returns sufficient to pay the miners, and for a
time the deposit was considered exhausted and attention again directed
to the i)artially worked-out bars and banks of the Yuba.

In the fall of 1854 attention was again directed to the prospecting of

the rich placers of Sucker Flat. Sliafts were sunk on what is now
known as the Blue Point Mining Company's claims to the depth of some
liity feet, passing through good pay-ground and striking rich gravel
similar to that found in the bed of the Yuba Eiver, which proved to be
the gravel of an ancient river channel. Prosi)cctiug was then actively

commenced in every direction. A shaft was sunk on what is now known
as the Blue Gravel Company's mine, striking the same gravel as that
found by the Blue Point Company. It required a large extent of ground
to justify the running of a bed-rock tunnel to drain and work these deep
diggings, and the Blue Gravel Company was formed by tbe consolida-

tion of several small companies into a corporation whicli commenced a
tunnel, making but little progress upon it until the present owners be-

came interested. After some eight j'ears of incessant toil they com •

pleted the tunnel in lSC-1, from the working of which several parties

realized large fortunes, and the mine is still producing handsomely.
This tunnel proved too high to work the old river channel to the
bottom—there being some thirty feet of gravel below the present work-
ing level, to open which a second bed-rock tunnel, 1,500 feet in length,

is now being constructed, two-thirds of which is already completed.
For the prosecution of this work the diamond drill will be used, as

that invention has been tried in an exi)erimental way, and found to

accomplish all that was claimed for it, but the steam-power used was
not adapted to tunnels of this size and length, on account of the ex-

cessive heat generated by the pipes, which carry the power I'rom the
mouth of the tunnel to the drills. To obviate this difficulty, the San
Francisco agents of the diamond drills are constructing a machine to

be run by compressed air. This machine will set on a truck about three
feet wide and foui" feet long. It has a frame reaching to the top and
sides of the tunnel on which the drills are run in such a manner that
the rock or face of the tunnel can be pierced at any place, or any angle
desired, without moving the truck. One or all of these drills can be
used at a time. There will be a crank geared to the wheels, so that one
man sitting on the machine can easily run it up to the face of the tunnel

.

and back in a moment. This machine will cost about $10,000, and will

bore holes one inch in diameter in the hard rock of the Blue Gravel
Company at an average rate of an inch per minute.
A contributor of the Overland Monthly (August and Septend)er

numbers, 1870,) in a series of papers descriptive of these mines, makes
the following statement of the product of the Blue Gravel Company's
mine from the time of opening up to May, 1870 : " This mine commenced-
oj)erations in 1853, and during the nine succeeding years the amount
taken from it was $315,000. This was prior to and during the building

of the nmin tunnel, and was all used /or current expenses. In 18G4 the
tunnel was completed, and the showing becomes more favorable ; for,

during the forty-three months that followed, the amount was S837,00t),

or an average of 810,105 51 per month. The net earnings during the
same time were 8027,000 ; the co.st of operating the mine being 85,000
per nu)nth, with $<!1,000 used for improvements. From 1808 to 1870, or
about three years, the amount (given approximately) will hardly equal
the former average. Taking 810,000 as the monthly product, which is
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l)rol»ably amoderate estimate, we have $570,000. Granting this estimate,

the gross product of the mine,1'rom 185;$ to 1870 and date, is $1,728,000."

Lying to tlie eastward of the lUnc Gravel Company's claim, we find the

ground of the Smartsvillo Hydraulic Mining Company. Tliis com])any

was formed by the consolidation of numerous claims which had been
l)artially worked, and was incorporated luulcr its present name about
the year 1808, with a (iapital stock of $200,000, none of which was called

in, as the surface workings realized enough for current expenses, pend-
ing the construction of a tunnel for outlet. Tliey were about one year

in iH'oparing for extensive operations and made their first "run "in
1809, since which time the following "clean-ups" have been made:

Anril, 1869 , 111,506
July, 1869 :«), 410
Docoinber, 1809 , . . . 49, 002
March, 1870 48,970
Juue, 1870 54, 662

Total 194,610

The dividends of this company for the present year, np to date, (Octo-

ber, 1870,) have aggregated over $50,000.

The mines of Timbuctoo, on tlie western extremity of the Smartsville

def)osit, have been worked for a longer period, and though not now
equally productive, have been estimated to have yielded $2,000,000.

llecently, however, au enterprise has beisn inaugurated which, I'rom its

success, ])romises to bring these claims again into notoriety. Mr.
O'Brien, one of the largest huul-owners in this vicinity, has erected on
the ground of the Pactolus Company a 10-stamp mill, for the purpose
of cleaning up the bed-rock and working the cement which the water has
not carried oil". Tlie mill is run by water-power, with a turbine wheel,
and the tot.al expense of running, labor included, is about $40 dollars

per day. In cleaning up bed-rock a number of men are employed, who
pick down the rock to a depth of a few inches, where crevices occur,
and sweep up the dirt and rock with haiul-brooms of cane, until it is as
clean as a floor. All this dirt, together with the harder cement, which
is broken up by white labor, passes through the stamps, aiul in this

manner fifty or sixty tons per day are crushed. The gold-saving method
is tlie simplest—amalgamation in battery, copper-plate, riflle-boxes,

. and a tail sluice. As a large portion of the bed-rock is ex])osed here
from former hydraulic washing, all the work is carried on in ojien air.

The first "elean-up," for eight days' run of twenty-four hours per day,
(made October 20, 1870,) yielded 195 ounces of retorted gold, woith
about $18 CO per ounce, leaving a handsome profit after paying for the
mill, whidi cost only about $2,500.
There are about 250 or 300 miners employed in this vicinity at the

])resent time, at wages varying from $3 to $3 50 per day. The total
product of the Smartsville mines has been estimated at $4,000,000 up to
1870. The exten.sivo system of works being carried on here will insure
the continuance of mining for at least twenty years more.

Tlie Excelsior Canal Company own the priiK-iiial water jirivilege here.
Tliey have about one hundred miles of ditch ; the longest ii. any one
stretch, however, is thirty-three miles. In the driest season they fur-

uis'h 3,000 inches of water ; iu winter, 0,000. They also own extensive
and valuable mining ground.

The Blue Point Gravel GompanifH hcd-rocJc tunnel.—Probably the most
important mining enterprise of this nature iu this State, on account of
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the great extent and richness of the ground for which it will bo an out-

let, and the magnitude and expensive character of the work, is that

being carried on at Suiartsville L)y the Blue Point Gravel Coin])any. Tins

work, although projected for a long tiuu", was not coiuuienced ujitil l'\>b-

ruary, lS(i7. In order to make a certainty of being deep enough to

W(uk th(>, old river cliannel to tiie bottom, the tunnel was coinmoiced as

low as ])raeticable to give sulliciient dump at the river for tailings. This

brings the Blue J'oint tunnel into the old river channel, sixty feet

deeper than the Blues (Iravel Company's ]U'esent working level, and one
hundred and ten feet deeper than the present level of the workings of

the company. This tunnel is 2,270 feet in length, six feet wide on the

bottom, atid eight fecst high, the entire distance through hard, Hinty (rap-

rock. Two shafts were sunk on the line of the tunnel to tiie grade, one

123 feet in dei)th ; the other 138 feet in depth. l<'roni these shafts the

work was carried forward on both faces of each shaft, and from the

mouth of the tunnel—making five working faces—the rock and debris

being hoisted through each shaft to the surface,'by an engine and whim
erected lor the ])urpose. During tlie first year the work was carried on
1)y contract from to $45 ])er linear foot. The contractors, using com-
mon blasting powder, made such slow i)rogress at times, six men mak-
ing only ten feet in a month, that upon the introduction of giant powder
they were released, the work being taken in hand by the ollicters of the

company. They employed six men on each face with single hand drills,

using giant ])owdcr. The men were divided into eight-hour shifts, one
set not being allowed to leave until relic^ved by the next set. In this

manner the hammers were never allowed to stop, either night or day.

This work was so far comi)leted in Novend)er, 1870, as to permit the

raising of a shaft in which gravel was struck. The tunnel will how'cver

be carried some 400 or 500 feet farther, so as to reach the center of the
channel.
The flume extends from the head of the tunnel to the bank of the

Yuba Iviver, into which the tailings fall, a distance of 4,050 feet. That
l)orti()n of tlie Hume which is in the tunnel is 42 inches wide ami 20
inches dee]); that portion outside the tunnel is 48 inches wide and 30
inches deep—tlie whole having a grade of one-half inch to the foot.

The Hume is lined with the hard rock taken out of the tunnel for a
depth of one foot. This lining, it is (expected, will last for six months;
it will be taken up and turned after the first run.

I am indebted to Mr. Lynuin Ackley, of Smartsville, secretary of

the Blue Point Gravel Cou)pany, and one of the earliest miners of this

district, for the following details of this extensive operation: "In |)rose-

cuting this work 9,000 i)ound8 of steel drills have been worked u]);

nearly 10,000 bushels of coal for smith-shop
;
1,327,900 points sharpeiu'cl

on drills; 9-f,000 feet of lumber used in work-shops, out buildings, &c.;

(iOO kegs of blasting i)owder ; 275 pounds of nitro glycerine ; GOO l)oxes

of the best candles; 4,400 i)ounds of giant powder; 05,000 feet of fuse;

for engine and foundery work $5,175 has been paid
;
4,400 feet of tlio

flume are lined with quarried rock 12 inches thick
;
140,000 feet of lum-

ber was used tq build the'fiume; it Mill require 8,000 jjounds of quick-

silver to charge the same; 800 inches of water will be used on the mine
per dav, at a cost of $80 per dav. The cost of these entire imjirove-

ments"is 8150,000."

Among other bed-rock tunnels now in progress near Sm.artsville we
note: The Pactolus, 800 feet, nearly eom])let('d; Pittsburg and Yuba
Kiver Mining Com])any, 1,700 feet, half completed; Blue Gi'avel Com-
pany, 1,500 feet, two-thirds completed.
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Poioder Masts.—One of the characteristics of miniug operations at

Smartsville is the use of large quantities of powder in blasts for the

purpose of breaking up the cemented banks preparatory to washing
them off. Blasts of 200 or 300 kegs are of almost monthly occurrence,

but blasts of such dimensions as the one exploded in December, 1870, by
the Blue Point Gravel Miniug Company, in wliich 2,000 kegs of powder
were exploded, are sufBciently rare to merit a detailed description. The
bank to be raised in this instance was 73 feet deep,. 275 feet long, and
200 feet wide. The annexed diagram will convey some idea of the man-
ner in which the powder was distributed

:

The ring on the diagram
represents the termination
of the incfine from the tun-

nel, 73 feet below the sur-

face. From this point a
main drift was run, with
cross drifts as laid down in

the diagram—each drift

being 3 by 4 feet in dimen-
sions. The blast was dis-

charged by a galvanic bat-

tery, for which purpose
wires were carried through
the main drift—going in

on one side of the cross-

drifts, thence passing out
through the drifts on the
opposite sides. A cart-

ridge, connected with the
wire, was then placed in a
keg of powder in each of

the cross-drifts—there be-

ing ten points at which the
powder was fired simulta-
neously. The heads were
taken out of the kegs of

powder—of which 2,000
•were used in this blast

—

equally distributed
through the drifts. The
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mouth ofthe maiudrift to the first cross-drift wasthen firmlytamped, leav-

ing a large open space in the balance ofthe drifts, which greatly increased
the explosive effects of the powder, and the blast w"as fired. The result

was, that the entire mass of earth, comprising 150,000 cubic yards, was
raised from 6 to 10 feet and thoroughly loosened. The first "fitty days'

run" after this blast yielded a very large return of gold. From 100
boxes (1,200 feet of flume) at the head of tlie tuunel, $42,2(>0 was taken,

leaving 230 boxes of the lower end of the flume untouched.

BET-WEEN THE MIDDLE AND SOUTH YUBAS.

The easterly extremity of the Smartsville deposit is found at IMooney
Flat, ojie-lialf mile from the grounds of the companies above described.

Prom this point to French Corral, on the north bank of the South Yuba,
distant ten or twelve miles on an air-line, there are no surface traces of

the ancient channel. It is probable that the gravel range extending
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from Freiicli Corral tluougli Birchville and Swcetlaud to the Middle
Fork of the Yuba Eiver, near North San Juan, is identical with the
Smartsville deposit, and that between Mooney Flat and French Corral
it has been broken by the South Yuba, which runs through a gorge
nearly 1,G00 feet lower than the bed-rock of the ancient channel at
French Corral. The fact that the deposit does not make its appearance
between the south bank of the South Yuba and Mooney Flat, may be
accounted for by taking into consideration the denuding action of Deer
Creek, once a powerful stream, which runs on about the same level as
the bed-rock of the ancient channel. The eroding 'action of tliese two
streams has undoubtedly broken up and scattered the ancient channel
deposit between the i)oints above named. From French Corral to'

Moore's Flat, a distance of nearly thirty miles, between the South and
Middle Yubas, we find a series of mining towns,' the most noted of

which are North San Juan and North Bloomfleld, the latter place being
known in early days as " Humbug." The auriferous deposit is not,

however, continuous, and the deposits do Hot belong to the same sys-

tem—the lower one coming in from Camptonville and the upper one
from Snow I'ent—the latter being covered with volcanic matter.

French Corral.—This locality has been worked from a very early
period in tiie history of mining in Nevada County, and lias proved uni-

formly rich. The width of the auriferous deposit is about 1,000 feet,

v.ith an average depth of 150 feet—130 feet of which is hydraulic dirt,

the balance being cemented gravel of sufficient hardness to require
crushing. The bed-rock is grailite and slate, with narrow seams of

quartz at the junction of these formations. Water is brought from
Sliady Creek, a distance of ten miles, through a ditch having a capacity
of 2,500 inclies, and which cost, with its reservoirs, at least $150,000.

"Water is sold at 12i cents per incli. The ditch is owned by ^V. M. Eddy
& Co., who also conduct the most extensive mining operations iu this

locality. They own 1,800 feet on the channel, and use 1,000 inches of

water per day, running their dirt through a tunnel 1,000 feet in length
and 2,500 feet of Hume. They liave also a lifteen-stamp mill for crush-

ing the cement. Two other mills are iu o])eration here—the Empire,
twenty stam])s, and the Kansas Company, ten stamps. The latter com-
l)any are now taking out between $100 and $500 per day. Eddy & Co.'s

mill- has fifteen stamps, of G50 ])ounds each, ruu by a " hurdy-gurdy

"

wheel 12 feet in diameter, using 75 inches of water under a fall of 110
feet. This company has been using one-eighth-inch screens, but pro-

pose to change them for s(;reeiis having quarter-inch apertui-es. This
will permit the escape of the small pebbles, and will increase the crush-

ing capacity of the mill from eighty to one hundred tons per day. One of

the companies operating here has tried tiiis experiment with satisfactory

results, having increased their crushing capacity 25 per cent, without
any diminution of the product per ton. The gravel crushed in Eddy &
Co.'s mill has averaged between $4 and $5 per ton, and the expense of
milling and mining has not exceeded $50 per day, or 70 cents ])er ton,

(or 10 cubic feet.) The cement is loosened by powder blasts ami the
mining carried on above-ground. For this purpose, powder drifts are
ruu with single hand-drills, and line i)owder use(l in the blast holes.

Mr. Eddy estimates the advantages of this over the old system (large

drills and coarse powder) at fullj- 30 per cent. The construction of two
bed-rock tuuuols is in contemitlatiou here, each of which will be from
1,000 to 1,800 feet iu length, and will debouch on tlie South Yuba Kiver.

On account of the many seams found iu the bed-rock, the cost of run-

uing tunnels here rarely exceeds $15 per liuetu- foot. The estimated
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gold product, of French Con-al for 1870 is $200,000 and the same
amount may be anticipated for 1871. From French Corral to Birchville,

a distance of two miles, less than one thousand feet of the bed-rock has
been stripped,, and it is estimated that not more than one-tenth of the

surface dirt has been run oft".

Birchville and Siceetland.—At Birchville the Bedrock Tunnel Com-
pany have just comiileted a tunnel from the Middle Yuba 2,G00 feet in

length, at a cost of $30,000. This company do not own enough surfatie

ground to remunerajte them for this extensive work, and until the sur-,

face ground and the tunnel are owned by one company but little work
will be done at this ])lace, though the ground is known to be rich. At
Buckeye Hill, near 8weetland, the Buckeye Hill Mining Company, an
English corporation, are carrying on extensive operations, with good
prospects for large returns for 1871.

North San Juan.—This was formerly one of the most populous mining
towns of Nevada County, but is now suft'ering from the stagnation inci-

dent to the exhaustion of the most accessible ground. There is yet
much ground to work, but the present price for water—IGf cents per
inch—does not aftbrd remuneration to small owners, and many claims
are passing into the hands of the ditch company. When the claims
here shall have been consolidated, extensive operations will be resumed.
During the past season only four claims have used water.

The American Company^s claims.—The beneficial effects of consolida-

tion may be illustrated by the success which has attended the operations
of this company. The grounds of the American Company are located

on Manzanita Hill, about one and a half miles west of the town of North
San Juan. Commencing at the bluff overhanging the Middle Yuba,
their claim runs 4,000 feet in a southerly direction—the general course
of the channel being from north to south, and the grade of the old river-

bed falling at the rate of 90 feet to the mile. The width of the pay dirt

is from 300 to 450 feet, with an average depth of 175 feet from surface

to bed rock. The bed-rock is granite, and has a well-defined seam or

crack running through it, from north to south, near the middle of the
channel, and penetrating to unknown depths. This seam has been
found 800 feet below the bed of the old channel, at a point where the
main bed-rock tunnel has been commenced; and the various tunnels of
the company, commencing on the hillside overhanging the Middle Yuba,
have followed it, thereby diminishing the expense of running these tun-

nels from $40 to $15 per linear foot. The ground of this company was
worked as early as 1853, but it did not pass into the hands of the pi'csent

owners till 18C3, when additional ground was purchased from time to

time, at an exi^ense of over $140,000, until the present extensive tract

was acquired. This tract has a superficial area of about forty-two acres,

and, estim'ating its average breadth at 450 feet, and depth at 175 feet,

would give 11,597,100 cubic yards of auriferous dirt. Considerably less

than one-half of this immense tract has been run off' and has yielded
$1,000,000, of which $400,000 has been profit. Estimating the product
of the remaining ground at 28 cents per cubic yard, which is lower than
the estimates of Professor Silliman or Professor Lauer for this mining
region, and consistent with the past results of the working of the com-
pany, I am warranted in the belief that this claim will yet produce
$2,000,000, of which more than one-half will in future be realized as
profit. Even with the present improvements in th.s branch of mining,
it is not pi'obable that the undeveloped ground of the company can be
washed off' in less than sixteen years, without taking into consideration
the lower grade of dirt left on the sides of the channel, or the cement
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on the bed-rock wliich requires crushing. The company are now run-
ning from 500 to 800 inches of water per twenty-four hours, using four
two-and-a-lialf-incli streams and a " Craig Monitor" nozzle of six inches
diameter, as occasion requires. Water here is an expensive item, cost-
ing 16| cents per inch; but this company have an arrangement by
which they pay 12|- cents per inch for the excess over 500 inches used
in twenty-four hours. Since opening the ground they luxvc constructed
over 0,000 feet of tunnel, and have laid nearly 10,000 feet of flume, of
which 0,000 feet is now in use. These tunnels, commencing at tlie

highest, are of the following dimensions: No. 1, 300 feet; No. 2, GOO
feet; (these two are no longer used, having run off all the ground
they opened;) No. 3, 1,800 feet; No. 4, 2,500 feet. The present wash-
ing is through the two latter. Tunnel No. 5 (the lowest) will be
the longest, and will open the entire ground of the company. It was
commenced, on the seam or crack above referred to, about 200 feet
above the level of the Middle Yuba, and will have a total length of
nearly one mile. It will be 7 feet in height, from roof to bottom of flnme,
and 5 feet wide. It rises from tlie mouth at tl^e rate of one foot in six-

teen, and will strike the gravel near tlie back line of the company's
ground. One thousand feet have been completed, (Nov. 1, 1870,) and
contract let for one thousand more, at $15 per linear foot. When 3,500
feet have been run, a shaft will be raised, a flume put in, and ground
will be run through it, but the main tunnel will be carried on slowly to
completion. The American Company has extraordinary facilities for
saving its gold, by reason of its natural advantages of location. The
northern extremity of the gi-ouud terminates on a bold bluft' overhang-
ing the Middle Yuba, and from 800 to 1,000 feet above that stream.
The company have availed themselves of this advantage by the con-
struction of a system of dumps and undercurrentSj of which' there are
twenty-five—some of the dumps having a perpendicular fall of 20 feet
or more, followed by the most improved undercurrents. As the term
"undercurrents" is often used in the description of this class of claims,
a brief description will be apropos. They consist of a set of sule flumes,
from 10 to 15 feet in width, arranged alongside of the main flume,
which is opened at intervals, where a sufiicient faU can be had, and
close to the mouth of the opening, open riffles, made of heavy iron bars,
are placed, through which descend the fine gravel and flour gold into
the undercurrent, while the larger masses pass on through the main
flume until they are sufficiently broken up to pass into the next under-
current. The undercurrent is so arranged as to be wider for the first

few feet, causing the water to spread and run slower, and then the •

undercurrent, being heavily charged with quicksilver and completely
riffled, naturally catches the gold. In some claims a succession of these
undercurrents, for half a mile or more, exists, and the last often pays
from $100 to $300 per year for cleaning up. In consequence of these
facilities a greater proportion of the gold is saved here than in any claim
which has come under our observation. The total length of flumes is

6,000 feet, to charge which 1,600 pounds of quicksilver are used, at a post
of between $1,100 and $1,200. The company have their own iiirnace
for retorting and melting, and turn out their product in bars, which are
sent to San Francisco to be refined. They have also an eight-stamp
mill, run by water-power, for crushing their cement. The mill will crush
'about forty tons per day, but is not in constant use. Chinamen are
employed to clean the bed-rock, which is picked down a few inches and
swept clean with hand-brooms. Besides the Chinese, from sixteen to
twenty white men are employed. The underlying gravel and cement
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is very hard in places, and requires the use of blasts. An average o*.

1,000 kegs of powder is used for this purpose, at a cost of $2 80 per keg.
One of tlje objects of interest at this clj^im is the great "pot-hole."
This hole has been worn in the solid granite bed-rock of the old channel
by the action of a rai)id cui-rent turning a large stone of some harder
material than the granite. The hole is the shape of an Inverted cone

—

six feet in diameter at its mouth, and tapering to a diameter of six inches
at the bottom, a distance of fifteen feet. At the bottom was found a
round stone—])robably the same one which, commencing at the top, wore
its way downward by attrition, reducing its size from several feet in

diameter to a few inches. It would be au interesting problem to ascer-

tain the length of time the stone was occupied in this process. Among
the many ingenious contrivances introduced here is a set of signals,

twelve in number, communicating by ropes between the mouth of the
lower tunnels and the men engaged in piping on the bank above. By
{he simple movement of a hand on a dial, any* one of twelve signals

is instantaneously shown on the roof of the mill, where it may be
seen for a distance of half a mile. By this means the Avater can be shut
off without sending a m^ a half a mile to deliver a message from the
flumes. The owners of this claim are nearly all practical miuers, and a
majority of them work on the claim, which is superintended by Mr. T.
S. Crall, who opened the ground in 1853, and has been one of the largest
owners. Statistics of interest relative to this claim were fnniishetl

last year by Anson B. Swan, and will be iound on page 58 of Eeport for
1870. The American Company's claim is one of the most valuable min-
ing properties in California, and its success has stimulated more active
operations in this branch of mining.

A'orth Bloomjield and vicinity.—Ascending the ridge between the South
and ^Middle Yubas, we lose the gravel range of French Corral and San
Juan, which has been broken off by the Middle Yuba, and, passing over
a strip of unproductive ground between San Juan and Shailj- Creek, we
find the second or-higher deposit of the divide," which extends Irom
Moore's Flat to Cherokee, a distance of about fifteen miles, and has a
width of from two to four miles, covering nearly the whole ground be-
tween the two rivers. The higher portion of this deposit has been cov-
ered with lava or volcanic ashes, and the lower portion has been worked
until the outlet has been filled by the accumulated tailings, necessitat-
ing the construction of long bed-rock tunnels, to cinpty in either the
IMiddle or South Yuba before this vast extent of ground can be properly
worked. Au illustration of the extent of these accumulations is aflbrded

. at the crossing of Shady Creek, near Cherokee. At this point there
formerly stood a saw-mill on the banks of the creek ; the boilers of this
mill were supplied by a water-tank which stood higher up on the bank
of the stream. The tailings from above so encroached on the mill that
it was rendered useless and taken down ; the tank, however, remained,
and the timbers of which it was composed are now seen cropping up
above the tailings a distance of several inches. Another "run" will
completely obliterate all traces of this landmark of early times. The
dep*h of tailings here cannot be less than 70 feet. The towns of Chero-
kee and Columbia Hill are fast decaying, although surrounded with
rich ground, and will never know their Ibrmer prosperity till capital
comes to the rescue and buys out the present owners.
Among other well-known localities in this vicinity are Badger and

Grizzly IJills. Tiie distance from Badger to Grizzly liill is seven miles;
a heavy gravel deposit covers the whole distance, from one to five liun-
dred feet deep, and from one to four tbousaud feet in width, and, so far
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as developed, very rich. There are but two places in this vast dcjiosit

(Badger and Grizzly Hills) where it can be ojjened to advantage. Bad-
ger and Grizzly ITills are the keys to this whole de])osit. The want of
capital has so far prevented its opening. The Badger Hill and Chero-
kee Mining Company (an incorporated company) is now working on
Badger Hill. At Columbia Hill the Union Company are running four
hundred inches of water from the North Blooinlield Company's ditch
with encouraging results.

Korth Bloomfield Gravel Mining Company.—This company is a San
Francisco coi-poration, and is composed of some of the wealthiest resi-

dents of that city. They have acquired by loc.ition and iiurciiase 1,.500

acres of mining ground, for which they have obtained a patent under
the recent act of Congress. If we estimate that 1,200 acres of this tract"

is available mining ground, with an average depth of 180 feet—and thi.s

is not too high an average—we find that this company has 348,480,000
cubic yards of auriferous dirt and gravel, of which not more than 400,000
or 500,000 cubic yards have been removed. At 20 cents i)er cubic yard,
(which is about the average yield of this region,) this groutul has a pro-

ducing capacity of $69,000,000. In making this (;alcnlation, it will be
borne in mind that while niuch of the surface dirt will not yield over a
few cents [)er cubic yard—perhaps not more than enough to pay the
exi)enses of running off—we can safely put the lower strata at 20 cents
per cubic foot, or $5 40 per cfibic yard. The following account of the
operations of this company is taken, by permission, from the Mining
and Scientific Press of San Francisco, to which it was furnished by the
ofiftcers of the comjjany : " The North IJlooinfleld Gravel Company have
constructed a ditcli from Big Canyon Creek to Bloomfield, a distance of
forty miles, with a carrying capacity of h},000 inches. This ditch has
cost about $500,000, and is the best constructed and mosl substantial

one in the State. They have also constructed a dam across Big Can-
yon Creek at Bowman's IJanch, Co feet high and 215 feet in length,

giving them a reseiToir capable of retaining 400,000,000 cubic feet of
water. .In addition to this immense supply of water, the company own
several important water rights in the line of their ditch, which afford a
large amount of water during the rainy season. Tiu^y also own the
Eudycan reservoir, formerly owned by an English company, distant thir-

teen miles from the line of their present ditch. This is the largest reser-

voir in the State, and cost the English company over $100,000. From
Bloomfield this company have constructed another ditch, seven milesloug, ,

to Columbia Hill, to supply water to the Union Gravel Mining Com-
pany, a majority of the stock of which is owned by the North Jiloomfield

Gravel Mining Company. The mining claims of this company are at
present fitted with pipes, &c., costing some $40,000. Their network of
mining flumes is about one and a quarter miles in aggregate length,
varyi^ig in width from 40 to 72 inches. When these claims are running
their full capacity, they will use three monitors, each capable of carrying
1,'200 inches of water ; also what is known as a goose-neck, carrying
some GOO inches of water. These pipes are used under a head of 300
feet, and it is estimated that the capacity of the work is an ability to

. mine 100,000 tons of gravel each twenty-four hours. When the works
are in full operation they will use about 80,000,000 gallons of water i)er

day. The company is now running 1,500 inches per day. The various
Humes are so arranged that they can clean up Avithout stopping the
work of mining. The main flumes are x^aved with stone, the branches
with wooden blocks. The grade of the flumes is, as a general thing, 6
inches to each box of 12 feet, although some of them are upon a grade

I
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of 5 iiiclies. The company have steadily prosecuted their work for tlic

past ilnvo. or four years, and when their subterranean works, now being
carried on, are completed, no OTie can doubt that {^reat i-esults will be
obtained in tiie way of dividends. This company's new ditch was fin-

ished and washing commenced September 15, 1870."

A ])r()spccting shaft has been sunk to demonstrate the depth of the
gravel and the pitch of the bed-rock, prei)arutory to a survey for a gi-

gantic bed-rock tunnel. Tlie shaft struck bed-roclc at a depth of 208
feet, (November, 1870,) and shows a fair quality of blue gravel, 138 feet

in tliickness, and very rich, at the bottom.
Moore'ii Flat and riciniti/.—Six miles further up the ridge are the

thriving towns of Moore's Flat and Eureka South, with many smaller
camps, in which mining is actively carried on all the year round, on
account of the abundance of water, which rarely fails in these high
regions. One C()mi)aiiy, at Moore's Flat, report .$(i;"i,()()0 as the ])r<)duct

of the season. The min.ing above tliis point is ])rincipally carried on
in drifts under the lava crust, and the lead is lost iu the heart of the
Sierras. Between North Bloomlidd (Ibrmerly known as Hundtug) and
Moore's Flat, on the north bank of the South Yuba, is the mining camp
of Kelief Hill, where six companies are engaged iu hydraulic mining.
From this point can be seen the extensive auriferous de()Osit between
the South Yuba and Bear Eiver, on which are situated the towns of

Ali)ha, Omega, and.Washington. The whole northern slope of this " di-

vide" has beeu worked for years, and is yet comparativel.^ undeveloped.
Tiie general topography of these divides, and the situation of the de-

trital iiuitter, would seem to indicate a general north and south sweep,
^\ hich has been broken and eroded by the modern streams.

THE GEAVEL MINES OF ITEVADA CITY AND GKASS VALLEY.

These localities are better known abroad for the y)roductiveness of

their (]uartz mines rather than for any notoriety acquired from their

l)lacers, which, however, were of unparalleled richness. At an early^lay
attention was attracted to the richness of the gravel deposit lying under
the ridge to the Jiorth of Nevada City. This ridge had beeu broken away
in two i)laces to a depth of one or two hundred feet, leaving a sugar-
loaf-shaped nuiund between, ami at this point drifts, then called " cayote
lioles," wore run to develop the channel. Many of these claims have
been abandoned, and at present the only extensive oi)erations are carried
on by Marcellus and Maltman, under and on the Sugar-loaf referred to.

This deposit of gravel was discovered in the spring of Wri'J, directly

north of what was called in early days the old " Coyote Hill," tlie bed-
rock iu the channel being some 25 feet lower than that of " Cayote
mil," Its general course is due north, running through the main ridge,

and terminatiug at Selby Flat, a distance of about 3,100 feet. Different
comi)anies located ground, claiming from 100 to 500 or 700 feet oit the
cliannel, and, with few exceptions, were largely rewarded for their ex-
ertions, some working with wiTuUasses, whims, and steam-engines, sink-
ing shafts or inclines, running tunnels from the shafts, and drifting the
richest of the bottom gravel, usuig timbers usually 4J feet in length,
aiul leaving in and near the channel a strata of gravel overhead from
25 to 30 feet in dei)th, to the lower strata of pipe-clay which overlies
tiie gravel deposit, though gravel and sand in alternate layers are found
almost reaching the surface. The channel itself, or the lead, as it is

called here, varies I'rom 80 to 150 feet in width, but good pay is found
the entire width of the deposit, averaging about 1,000 feet wide from
east to west side.
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The present claims of Marcellus and Maltman are very extensive,

tliey having bought out nearly all their neighbors. In 1855 they com-
.menceil a tunnel for the purpose of hydraulic washing, which was com-
pleted in 1859, at a cost of $30,000. The grade of tliis tuinicl being
used up, thej' decided to run another a distance of 2,400 feet, which is iO
feet lower than the former, and will enable them to work all their ground.
This new tunnel is now two-thirds completed, and, when finished, the
total cost will not be far from §35,000.

The improved style of working this mine has demonstrated, during
the past tn o seasons, that it can be worked for 50 per cent, of tlie gross
yield ;

whereas, in former seasons, when worked by hydraulic washing
on a small scale, the profits were not more than 10 per cent, of the gross
yield.

I am indebted to "W. M. Maltman, esq., of Nevada City, for the fol-

lowing statement of the yield of the gravel companies on this ridge. It

is taken from the books of the companies

:

EversaU & Co., (discovered) $120, 000
JohiiBou & Co -' 30, 000
Henry, Craddock & Co 75,000
Mountain Summit Compauy 125, 000
I'acific Company 120, 000
Live Oali Company 500, 000
Yoimg America Company lOD, 000
Bouillon Com))aiiy 50, 000
United States Company 00, 000
Nebraska Compauy 550, 000
Nevada Comi)aiiy 100, 000
Keystone Compauy 1)0,000

The above claims were all drifted.

Tlio amounts of gold by hydraulic washing on this gravel deposit are

:

French Company |40,000
White & Co 30, 000
Stewai-t&Co 48,000
O. M. Tom I inson 125, 000
Marcellus & Maltman 257, 000

As 'nearly as over can be ascertained
—

^Total 2, 420, 000

Three miles northwest of Nevada City the Cement Hill Tunnel and
Fluming Company, a San Francisco incorporation, are fitting up for

active operations next season. Tlie grounds of this company have been
noted for their immense yield. In 1853-54 the sum of $240,000 was
taken from an area of ground embracing less than two acres of surface.

Within a few miles of Nevada Cijty there are large tracts.of gravel
which will pay by systematic and economical management, and the next
two years will witness the revival of many enterprises which could not
be carcied on under the old system of working these deposits.

Grass Valley, situated in a basin surrounded by hills two or three
hundred feet in height, in which are found the quartz ledges which have
given this locality a wqrld-wide fame, was noted in early times for its

lich placers. These diggings were the results of two causes—the de-

composition of the surface quartz and the dispersion of an ancient chan-
nel which debouched on the basin near the northern limits of the pres-

ent town. This channel had a general course from nortlieast to south-

west, and wiis probably a tributary to the ancient water-course system,
as its <limensions are insignificant compared to those already described

—

its width ffom rim to rim rarely exceeding 150 feet, though it is covered by
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overljiiig gravel, which ovcriaps its rims for a considerable distance on
each side. The slide orbreakage on the slopes of Altallill attracted atteu-

tion at a very early period, and a tnnncl was run in the hill, which re-

snltcd in the development of the rich ground of the Alta Company.
These claims yielded large returns for a year, and were then abandoned.

The Hope Gravel Company.—In the early part of 18CG, the Hope Gravel
(yompany was iu(!orporated in San Francisco, with a capital stock of

$00,000, divided into 3,000 shares, and 0,000 feet of ground, located on
Alta Hill, was purchased ; the greater part of this, however, was sup-

posed to be worlced out. A systenuitic exploration was commenced,
which contiiuied without any encouraging discoveries for nearly four

yeurs, when the present brilliant prospects were struck. During this

])eriod forty assessments were levied, aggregating $98,250. Iloisting

works were erected; shafts sunk, abandoned,- aiul commenced again iu

more favorable locations
;
pumps aud engines were replaced, until the

present powerful and complete machinery was obtained, when perse-

verance and energy met with its reward in the striking of a channel at

a point where its existence had for years been unsuspected. In sinking
the various shafts of the comi)any, the following strata were found

:

Eed loam, 30 or 40 feet; volcanic ashes, about 100 feet; gravel, 4 or 6
feet ; pipe clay, 00 feet

;
gravel, 1 to 3 feet ; bed-rock—slate. The ])res-

ent working stial't of the company was sunk to a depth of 240 feet from
the surface, where it struck the rim of the " South Channel," which had
been worked out by the Alta Company and Kock Tunnel Company.
The main drift was run north, through the old workings, but prospect-
ing failed to discover the continuation of the Alta Hill channel. In
this direction a sandy deposit was found, and exploration ^ceased until

Mr. Brower, the present superintendent, took charge of the mine. Act-
ing on the theory that the sand was a bar or island of the old river, he;

ran through it 150 feet, and was rewarded by striking the "North
Channel," a distance of 350 feet from the sliaft, which proved to be vir-

gin groniul. Drifts were run east and west, on the line of the channel,
which proved to be from 80 to 90 feet wide, carrying gravel equal to any
taken from the Alta Company's ground. These drifts demonstrated
that the water-flow of this north channel was in an opposite direction

to that of the south channel; the inference is that the old river took an
abrupt bend, forming a horseshoe, and left a point of saiul between the
old workings and the present discovery. The shaft was sunk to a suffi-

cient depth for drainage—the water from the mine flowing iu a " sinnp"
or well at the bottom of the shaft, whence it is lifted to the surface by
two lO iiu'h pumps, and carried to a reservoir, from which it is conveyed
to the sluice-boxes for washing the gravel. The loose gravel is run
through a sluice consisting of sixteen boxes, of 12 feet Bach in length,
with ^^ grade of 8 inches to the box. It is then allowed to slack, and is

run through a secoiul time, with nearly as good results as the first. The
hard ceuKsnted gravel and the quartz boulders, which are numerous in
this claim, will require crushing. For this purpose an 8-stamp mill has
been erected and attached to the shaft of the pumping-engine. This
engine is of 40 horse-power, aud will be used solely for the battery and
pumps, as the hoisting apparatus is run by an independent engine of
20 horse-power. A contract ' has been let for cleaning out the old tun-
nels, which will drain the mine to some extent, and increase the availa-

ble power of the machinery by relieving it of the duty of lifting large
quantities of water. Twenty-tive men are on the pay-roll, working ten-
hour shifts; this force can be increased as the drifts on the channel are
;;arried forward. Since the discovery of the north channel, the yield
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per week lias been from sixty to one hundred ounees of gold from tli«

sluices, besides a large amount of gravel retained for crushing.

Tlic success of the Hope Gonipanj- has stimulated active operations

along the line of this deposit, and many ]>romisiiig locations have been
made recently, among which may bo named the Altona, also a San
Francisco company, which is opening ground between Alta Hill and
Grass Valley, adjoining the llope Company. To the north and west
several companies, ])enetratlng the deposit by tunnels, are taking out

l>ay gravel. Webster & Co. are carrying on extensive operations in this

direction, and have struck gravel from 2 feet to G feet in thickness
which prospects very rich. The lovt'er end of this ancient stream is

being sought between the Grass Valley basin and Bear Kiver. Exten-
sive exploration is also being carried to the eastward, iu the vicinity

of Hough and Eeady, and present appearances indicate a largely in-

creased gold product from gravel mining.

bet-\™en geeenhokn creek and bear river.

The Great Blue Lead is the distinctive appellation of one of the
largest ancient streams of California, which is found in the counties of

Sierra, Nevada, and Placer. The name has been generally adopted on
account of certain peculiarities of the lower strata of gravel of this chan-
nel, among which the distinguishing features are the color and hard-
ness. The Blue Lead has had its greatest developments between Green-
horn Creek and Bear Eiver, where are located the towns of Hunt's Bill,

(called Gouge-ej^e in early times,) Red Dog, You Bet, and Little York.
The peculiar nomenclature of these towns gives the traveler an unl'avor-

able impression of the intelligence of the early miners. Such an opinion,

however, is erroneous, for it must be remembered that when these places
acquired their present names they were mere camps, without any pros-

pects of growing into towns, and the names were given i'rom some acci-

dental local event or peculiarity to a temporary canii), which subse-
quently actquired suificieut importance to have a post oflicc and express
office, which had the efl'ect of perpetuating the name, to the great dis-

gust of the pi'esent residents.

The auriferous deposit has a general north and south course until it

reaches You Bet, where it turns to the east. Its v/idth is between half

» a mile and a mile, and the depth of the deposit varies from 100 to 300
feet—perliai)s more at some places. The range is intersected by deep
ravines and gulches emptying in Greenhorn Crei^k or Bear liiver, whiclx

in some places have been iilled with tailings to such an extent as to ren-

der further hydraulic operations impossible until they are removed.
Cement mining.—The principal interest of this region is hydraulic and

cement mining. The cement mining has been carried on by tunnelsruii
to strike the channel, which has been followed and " breasted out"
where practicable. The excessive hardness of the cement niakes its ex-

traction by this means expensive, and the proceeds of a fortunate sea-

son have often been expended the next in eH'orts to find the lead, which
is frequently lost in consequence of the winding of the channel. Tlie

channel, although carrying gold almost invariably, is very much
" spotted," and the large returns of some of the companies have been
taken from a very limited area of bed rock.

In July, 18(57, there were, between Quaker nill and Little Y'ork, nine-

teen mills, with one hundred and sixty-four stamps, erected at an aggre-
gate cost of $100,000, for crushing cement, of which eighty stamps were
then running regularly. (Report for 18G9, page 31.) in October, 1870,

H. Ex. 10 6
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but ono of these mills, that of Goodspeecl & Co., at Himt's Hill, was
ruiinhig regularly, and two or three others at intervals. Hydraulic
operations are also suspended at all these points, except Little York, on
account of the scarcity of water this season, which has been remarkable
for its dryness, but it is pi'obable that next year this branch of mining
will be more extensively engaged in, at points where outlet is practica-

ble, than ibr many years past. Tlio owners of the cement claims for-

merly worked by mills are fitting up hydraulic apparatus for washing
oft" tile dirt down to the cemented gravel, and will not resume crushing
until this top dirt is run oft", when they can pursue this business free

from the disadvantages and expense of underground workings. The
hydraulic dirt is rich enough to pay well at present rates of water, (10 to

12i cents per inch,) with the improved machinery now in use, and it is

an" absolute certainty that the bottom will pay largely when it can be
mined and crushed without the expenses incident to underground ope-

rations. Taking the aggregate results of channel-mining, by means of

tunnels and drifts, and crushing by stamps, on this range, we should find

that it has not been a profitable business, considering the amount of

capital invested, although some of the claims near You Bet have at

seasons yielded almost fabulous returns.

Hydmuiic minmg.—At lied Dog, operations are necessarily suspended
for want of an outlet. AtYou Bet, Williams & Co., Brown & Co., Neece «&

West, and the owners of the Hydelauft' ground, (all having mills on this

ground,) arc preparing for hydraulic operations in 1871. At (Quaker Hill,

Messrs. A. A. Bargentand N. B. Jacobs own extensive hydraulic ground,
which is Avorked with all the iuiprovcnl appliances. These gentlemen have
suspended crushing at their mill, (the Green Mountain,) finding it un-
profitable. Chalk Bluft", on the east side of the range, has been noted
for the large quantities of silicifled wood found in its washings at a
depth of 150 to 200 feet

;
specimens of this may be found in all the min-

eral cabinets of Calilbruia, and many of those in the Eastern States.

In May, 18GG, S. iST. Stranahan «& Co. located an extensive (!laim on
Chalk Mountain ridge, commencing near You Bet, and following up the
center of the ridge ten miles, having an average width of one mile.

They have expended about $45,000 on this ground—the greater part of

which was disbursed in perfecting the title. No work has been done on
this claim for the past year, but operations will be resumed in the Spring
of 1871 at four difterent points. A section of this claim, from openings
at various localities, shows the following strata : Lava, overlaid with a
few feet of soil, 200 feet; volcanic ashes and debris, 200 feet

;
pipe-clay,

150 feet; white gravel, 200 feet ; blue gravel, 10 to 50 feet; bed-rock,

hard slate. The overlying lava appears only high up on the rictge, and
does not come down as far as the towns named. The country in the
viciHity of the head-waters of Greenhorn and Deer Creeks contains im-

mense deposits of gravel, which have not been systematically worked
for want of capital.

The towns ou this range have greatly changed in "appearance since

18C7. Ked Dog and You Bet have been destroyed by lire. The first-

named town will not be rebuilt, former residents having removed to You
Bet, less than a mile distant. Little York, then a decaying town, now
presents a lively and prosperous ai)pearance, the eftects of the consoli-

dation of most of the ground in a large company.*

* Since the above was written an extensive purchase of jironnd and wutcr-ditehcs,
comprising the vahiahlc property of Neeco & West, and Edward Williuius, located
between You liet and Red Dog, has been made by a London mining company, and iu-

coqx>ratcd under the name of the Birdaeye Creek Miuiug Compauy.
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River sluicing.—The future of the region under consideration will

depend to a great degree on finding an outlet for its vast quantity of

hydraulic dirt. This can be obtained in some places by bed-rook tun-

nels ; but at other points these are impracticable, and eflectual outlet

can only be had by emjitying the streams and gulches of their vast ac-

cumulation of tailings. As an example of the exteut of these accumu-
lations, we will take Bear Eiver. This stream has been fdled to a depth
of nearly 80 feet in the center, and its former banks so far covered
that tall piue trees, formerly far above the stream, have been gradually
engulfed, season after season, until now only the top branches appear
above the current. It is believed that these tailings contain enough
gold and quicksilver to pay a handsome profit for their removal, if an
outlet could be found. A few years since a San Francisco company laid

a fiume in the bed of Greenhorn Creek, commencing at a point where a
natural fall existed, with the intention of washing out the tailings, but
an unusal flood of water broke up the boxes the first season, and tlie

enterprise was not resumed, although jironounced feasible and profitable

by all the miners of this vicinity. Mr. Uren, of Dutch Flat, a civil

engineer and surveyor, has made a reconnaissance of the country be-

tween Bear Eiver and the North Fork of the American River, and
states that a tunnel could be run through the divide between these
streams which would not exceed in length one and a half miles. As the
American River runs through a gorge several hundred feet lower than
Bear River, this tunnel would empty Bear River and its tributaries and
open millions of cubic yards of hydraulic ground now without outlet,

\ which otherwise can never yield up Its wealth. The quantity of tailings

in Bear River and its confluent gulches alone, above the mouth of the
supposed tunnel, estimating, on an average width of 300 feet, a depth of

75 feet, aud a length of ten miles, would be 44,000,000 cubic yards. We
know that in early times a large pro])ortiou of the gold and quicksilver

was lost
;
perhaps 20 per cent, would be too low au estimate of such

losses. Of late years the proportion of gold and quicksilver carried off

iu the tailings has been smaller ; the amount could be ajiproximated by
careful calculations of the results of the cleaning u]) of the last system
of undercurrents and tail sluices of the claims emptying into this river,

and by some experiments at favorable i>oints. Let us suppose, however,
that the general average of the tailings will reach 2i cents per cubic
yard, we have au aggregate of $1,100,000, to save whi(!h we must con-
struct a tunnel of say 8,000 feet, lay it in flume, and place it in condi-

tion for running off the tailings. With the present facilities for running
tunnels, by means of compressed air, diamond drills, and giant powder,
we should not estimate the expense per lineal foot at over $10 or $12

—

the rock being au easily worked slate—which would give an aggregate
of $100,000. Allow $50,000 for putting in flume and incidental expenses,
and wo have a total cost of $150,000. Now, if 50 per cent, of the gross
amount estimated to be in the river can be saved, we have a result of

$550,000, less the expense of cleaning up aud original cost of tunnel.

The contents of these tailings have been estimated by Mr. Ureu and
others at much higher figures than above. After the tailings were
run off, the tunnel would be valuable property as a tail-sluice outlet for

many square miles of hydraulic ground. We have made the calculation
out of curiosity, but think this is one of the profitable mining enter-

prises of the future.

Ilw Little York Mining and Water Company.—This is the most exten-
sive mining operation between Greenhorn and Bear IJiver. The com-
pany was formed two years since, aud has purchased a ul consolidated
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miiiin;; groniul covering !iu area of about 240 acres, oiio-half of wliich

is located at Tjittle York, and the balance at Liberty Hill and Clni.stnias

Hill, a few Diik's distant. In addition to the gronnd thus ac(]nired, tliej'

liave pnrcliased the ditches and water right of Thomas Gai-diier and Pat-
terson and Magnire, three ditches \vith an aggregate length of forty-five

miles, and having sufficient capacity to sui)ply ;5,0()() inches of water. The
width of the l»lue Lead, which underlies all the ground at Little York,
is from 300 to 500 feet, but the auriferous deposit has a surface width of

about one mile. The average height of tlie banks from bed rock to sur-

face is 100 or 180 feet, of which from 20 to 40 feet is hard cement. The
company have t'vo mills for crushing cement, but this treatment has
been abandoned on account of the superior facilities enjoyed here for

the construction of a system of dumps, which serve to effectually break
up and disintegrate the hardest cement, these claims having outlet both
on Bear Kiver and Steep Ilollow, witli at least COO feet of fall to either
stream. They liave nearly 10,000 feet of flume, 4 to C feet wide, and
nearly four miles of iron pipe lor conveying water from their ditches to
the ground. The company are running but a few hundred inches, but
will run 2,500 in(;lies next season with the newly-invented hydraulic
nozzles, v iieii they expect to take out from .$12,000 to $15,000 permoiitli.

The past season has yielded $7,000 to $10,000 per month. Water is

sold here at 9 cents per inch, being cheaper than at any other locality

in the State. *

The llijdraulk; Mines of J)uich Flat and Gold Run.—The districts of

Dutch l-'lat and Gold Run, both centers of rich hydraulic districts, are
situated on the ridge dividing the waters of Bear Itiver and the North
Fork of the American River, and are both on the lino of the Central
Pacific Railroad, which follows this ridge to the main Sierras. The
hydraulic diggings here are very extensive, and have been profitable to
an unusual degree. The channel, which presents all the characteristics

of the Blue Lead, is evidently the same ancient water-course developed
at Yon Bet, whicli, turning to the east at Little York, i)asses under this

ridge, through Dutch Flat and Gold Run districts, and debouches on
the North Fork of the American River at Indiana Ilill.

Dutch Flat district, comprising an area of mining gronnd of about
G40 acres, is situated at the confluence of two ancient channels—the
Blue Lead, and a channel which comes down the divide between Bear
River and the North Fork of the American, from east to west. Placer
mining was commenced at Dutch Flat in 1840, and hydraulic operations
on a large scale in 1850 and 1857. The main lead has a width of 2,000
feet, and an average depth of 240 feet. Bed-rock has been reached at
oidj- one point—the shaft ofJames Tealf—and has nowhere been stripped.
The bottom is known to bo very rich, but is excessively hard, and can-
not be profitably worked without a bed-i'ock tunnel. Two small mills of
eight stamps each were erected in 1808 and inclines sunk on the rim-rock.
Ri(;h gravel was struck, but the expense of i)umping and hoisting on
such a small scale caused the abandonment of the enterprise. Hydrau-
lic mining has been carried on here only on a small scalefor two or three
years i)ast, the surface having been washed ofi" to a depth of 100 feet or
more, below which the gravel was found so hard as to require the us(( of
large blasts. The present outlet will admit of another bench being
washed off on most of the claims, which will pay well with the use of
large streams of water through the improved nozzles.

Most of the ground at Dutch Fiat is owned by individuals or com-

* This claim boa passed uudur the control of a company of English capitalists.
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panics in tracts varyinpr from twenty to fifty acres. The most extensive
mining property in tlio State, owned by one individual, is that of James
Teafi'. Besides his large area of gronnd, he owns a tail slnicc over one
mile in length, six feet in width, and two in depth, one-half of which is

in tunnel. This tail-shiico cost Si>5,000, and has been exceedingly ])rofit-

abie during seasons of active mining oi)erations. Three large ditches

furnish water for the Dutch Plat and Gold Kun districts, the principal

ditch being that of the South Yuba Company. Tiiese ditches have an
aggregate capacity of 7,000 inches. Water is sold at cents per inch.

Gold Bun district.—Tliis district commences at the line of tlie Cen-
tral I'acitic liailroad and runs southerly two miles to Indiana Hill, below
which the North Fork of the American Eiver has broken through the
aHuvial deposit. Tlie area of the hydraulic ground embraces 1,00!) to

1,200 acres, and is owned and worked by about forty companies. The
auriferous deposit here is of great depth, and the dirt much softer than
at Dutch Flat; the consequence is that an immense amount of dirt is

run off every season, and the natural outlet of the ui)p(!r part of the
district is fast choking up with tailings. Operations must soon bo sus-

l)ended here uidess a bed-rock tunnel is run. Surveys have been uuule
for such a tunnel, which will be 4,000 feet in length, and when comjileted

will insure the continuance of hydraulic mining lor many years. A
pros{)ecting shaft sunk to bed-rock about the center of the district, and
the operations of the cement mill at its lower (!nd, have satisfactorily

demonstrated the great extent and richness of the blue cement on the
bottom. No bhisting is required here, as the dirt and gravel can be run
off down to the blue cement with heavy streams of wat«'.
Hydraulic operations on a large scale were not commenced here until

1S02. From that period to 18G5 the gold dust was taken to Dutch Flat
and other plac(^s for sale. I am indebted to Mr. Frank Jloore, of

Moore & Miner, hankers at Gold Kun, for the following statement of the
amounts of gold dust bought by them from 18(i5 to 1870

:

18G5 $1^9,877 02
18Co

.

2.i7,908{)3

1867 ;i01), 812 G!)

1868 25!), 188 0.5

18G9 189,918 73
1870, (up to October 1st) 183, 384 86

1,320,089 93
Dnritig tliis period there was produced from claims, in which M. & M.
had au iutercst, not included in the above statement 62,814 60

1,382,904 53
Add fifty per cent, for gold dust produced in the district and sold else-

where 691,452 26

Total 2,074,356 79

It will thus be seen that iu six years this small district has produced
over two millions of dollars. These large returns are to be .attributed

to the quantity of ground run oft', by reason of the soft character of
the dirt, rather than to its richness.

The most extensive claims in the district are those of Brogan & Co.,

at Indiana Hill, a brief description of which will convey an idea of the
character of mining operations here. This comi)any have a large area
of ground, exposing a face of hydraulic dirt 2-10 feet in height, all of
which, except sonie thin layers of pipe-clay and sand, is pay-dirt, with
no indication of the proximity of the lower strata of blue cement. The
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bank exhibits alternate layers of hydraulic dirt, gravel, sand, and ])iiie-

clay, with an oceasional layer of lignite, a few inches in thickness, ^ hich

is tbund at a depth of from 200 to 240 feet, ^hcy run 1,000 inches of
water per twenty-four hours, through two Hoskiu nozzles, 4J inches
diameter each, under a pressure of 290 feet. The Hoskin nozzle is a
'.ocal invention, and does not materially differ in its operations from
those already described. Formerly 500 inches were run, in four streams
of 2i inches in diameter each, requiring a man to each stream. Thi-ough
these streams water could be effectively thrown more than 100 feet;

but the improved nozzles W'ill do execution at 200 feet, dispense with
the labor of two men, insure safety of hiunan life in case of the banks
suddenly caving—which may be always anticipated here from the height
of the bank and the softness of the dirt—and will run off 100 per cent,

more dirt than the same amount of water run through 2J inch nozzles.

This immense body of water is conducted from the ditch to the dis-

tributor in iron pii)es 500 feet in length, having a diameter of 27 inches
at the <Uscharge-box. The pressure is so great that the strongest dis-

tributors, made of cast iron ^ inch thick, are required, and these some-
times burst. Messi's. Brogan & Co. will open this ground next season
through their new sluice-tunnel, 1,200 feet in length. This tunnel, which
is 40 feet above bed-rock at its starting point, and probably 100 at its

terminus—the ground getting deeper as it runs back in the hill—will be
continued 700 feet farther until it reaches the back line of their ground.
Indiana Hill Cement Mining Company.—The only cement mining car-

ried on here is by the Indiana *Hill and Mining Company at the lower
end of the district. This company commenced operations several years
since at a point where the ancient channel bed-rock is broken off and
denuded by the deep gorge through vhich runs the North Fork of the
American lliver. This company have ground 1,G00 feet in length by
about 400 feet in w'idth. The width of the channel at this point is

undefined, and extends for several hundred feet on either side of this

company's ground ; or perhaps there is a confluence of two channels
here. The claim is worked through a tunnel 200 feet in length, 20 feet

in width, and 10 feet in height, from which drifts have been run and
extensive breastings made. Although 10 feet in height of pay has been
taken out, there is milling cement left overhead. The tunnel is run on
the bed-rock, and drains the ground as it progresses. The car-loads ol

cement are run out on a tramway a distance of 600 feet from the mouth oi

the tunnel to the mill of the company. This is an eight-stamp mill, run
by a hurdy-gurdy" M'heel 8 feet in diameter, using 75 inches of water
under a pressure of 75 feet, and has a crushing capacity of thirty to

thirty-six ton.s per day, according to the hardness of the cement. The
cost of tlie milling and mining will probably not exceed $1 50 per ton.

The claim is worked very skillfully and economically. The occurrence
of large boulders and tlie hardness of the cement renders exi)ensive
timbering unnecessary. Very little w'ater has been met with, and that
runs off by the tunnel. The oflicers decline at present giving a state-

ment of their receipts and expenses. Twenty men are employed, and
rumor says the company is clearing $100 per day over expenses.

It is estimated that $20,000,000 iu gold have been taken out from the
viciutty of Forest Ilill alone, and that an abundance of water would re-

vive the placer-mining interest iu that and adjacent districts, and render
claims profitable that are now worthless. The principal mining towns
are Iowa Hill, Damascus, Todd's Valley, Michigan Bluff, and Forest
llill. Michigan Blufl' is on the Middle Fork of the American, and pos-

sesses a large body of hydraulic ground, with an average depth of over
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200 feet. The principal interest of Forest nill is in cement mining-.

The cement is mined by tunnels, and drifts run under the lava crust,

sind erusluul by mills. This branch of mining lias not been actively

I)roseeuted for the ])ast year, for want of capital, altlioiigh there is much
unworked ground. Four mills are idle ; one working regularly, and
one at intervals ; and six or eight hydraulic claims worked on a small
scale. The product of Forest llill district for 1870 will slightly exceed
$200,000. At Bath, near Forest Hill, there is a claim which is an ex-

ce])tion to the general rule of the " pay " dirt lying nearest the bed rock.

In this claim the pay-lead is many leet above the bed-rock—in some
l)laces 150 feet—and is confined in a very thin streak from six to six-

teen inches in thickness, very hard, and of a rusty appearanctc. This
lead runs almost on a level into the hill for several thousand feet, and
Las been worked with regular and profitable results for three thousand
feet.

Dr. Henry De Groot, of the San Francisco Commercial Herald, who
visit(ul this region in the fall of 1870, S))eaks of its resources as follows:

"There are many claims still unojjened, ailbrdiiig o])i)ortunities for tlie

profitable investment of millions of dollars on this divide; and yet the
whole is an industrial waste, notwithstanding the San Francisco capital-

ist can, any day, alter having taken his breakfast, ride with the utmost
comfort and at small cost into the very heart of this district, in time to

take his supper. In making this brief and ))Ieasant journey he will pass
over such treasures of gold lying just a little beneath his feet, as he
would never see upon the bank counters or in the capacious vaults of

the Hint. It lills one with amazement, after examining a stretch of

country like; that extending from Todd's Valley to Last Chance, that it

should be so neglected, with the evidence of its o])ulenee almost in sight.

Ten thousand men could find remunerative en)])loymeut here for years,

without exhausting these de])osits, which could be so easily reached,

and could hardly fail to prove immensely profitable."

Between the North and Middle Forks of the American.—The country
between the North and Middle Forks of the American Kiver is an
elevated mountainous regicm, no part of which is less than ,'J,!500

feet above the level of the sea. The whole country is cut up by
ravines and tremendous canons of great depth aiul grandeur, and ])re-

sents features of uatur.al scenery rarely equaled, even in (.'alifornia.

Q'his scenery has been graphically described by Bajard Taylor in "At
llome aiul Abroad." This region contains probably one hundred square
miles of mining ground, the greater part of whieli is covered by lava
and volcanic nuitter, and is oi)ened and mined through tunnels. Blining
operations have not been extensively carried on since 18GG, when the
following amounts of gold dust were shipped through the express otlices

of the ])rincipal towns. The figures are from the books of W. Van Vec-
tor, assessor for that year

:

Forest Hill $3(57,000 00
To(1iVh Vnllov 148,482 00
Midiifian Bluff 400,000 00
Iowa llill lG:i,G:!:!92

Total 1,079, 115 Oa

Add to this twenty per cent, for dust carried off to other localities,

and we have a product of $1,414,939 10.

The country between these rivers is but seantilj- sup])lied with water,

most of the districts being limited to a supply of 1,000 inches, and even
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this cannot be dcpeuded upon for more than a few months in the j ear.

Sliould Colonel Von Schmidt's magniiicent enterprise of tapi)ing liake

Tahoe, and brinjjing its waters through this region to the foot-hills, and
thence to San Francisco, b(>, completed, we may look for a renewal of

mining operations hero which will revive the Hush times of '49-50.

The object of the Lake Tahoe Water Company is to siipi)ly with
water a large portion of the central part of tlie State, comprising the
best mineral and agricultural lands of California, besides supplying
some of the i)rincipal towns. An act of Congress has granted all the
privileges recpiired for right of way, and the company, under the man-
ageiiient of Colonel A. W. Von Schmidt, as chi(!f engineer, is now pro-

ceeding energetically with the work. Lake Tahoe is situated among
the summits of the Sierra Nevadas, in the easterly part of Placer
County, at an elevation of 0,000 feet above sea level, and has an almost
unlimited depth—soundings having been made with a l,.')00 foot line

without touching bottom. Its greatest length is twenty-eight miles,

and the area of the lake is estimated at two hundred and fifty square
miles. One foot in depth of this surface would give a daily supi)ly for

the year of 13,748,252 gallons. If required, the lake can be raised six

feet by a small dam at its outlet, and can be drawn six I'eet b(ilow its

])resent surface—which would give 12 feet of water from the entire sur-

face of the lake, or 104,809,024 gallons per (Uiy. But slionld the com-
pany take all the water that discharges itself from the outlet now run-

ning down the Truckee Eivei', and supplying the lumber region of

Tru(;kee and the mills at Reno, Nevada, there still would bi! more; water
in the river below than can possibly be used," lor the reason that so
many large streams enter below the point of the dam. The dam has
already been constructed at the outlet of Tahoe into the Truckee—for a
distance of four miles. In the spring the tunnel will be commenced,
running througli the Sierras in a westerly direction for a distance of

three miles. At this point the water will bo turned into the North Fork
of the American Eiver, and will follow the bed of the river lor a distance
of twenty-five miles. The water will be diverted from the river on the
Auburn side, and carried to that town by a canal. From Auburn it is .

proi)osed to bring the water to San Francisco, Sacramento, Vallejo,

Oakland and other loQalities.

loioa Hill and vicinity.—The town of Iowa Hill is on the summit of

the juountain range wliich forms the east bank of the North Fork of the
American Uiver. The interest here is hydraulic Avashing and cement
mining. The hydraulic mining can only be carried on for a brief season
in each year, as the four ditches wliich snjiply the place, none of which
are over six miles in length, will not furnish, in the aggregate, over 1,000
inches of water in the best season—less than is run in one set of claims
at tiold Run on the opposite side of the river. Two large cement mills

are running—the Columbia, twenty stamps, (steam,) at Monona Flat,

and the Morning Star, twenty stamps, (steam,) near Wisconsin Ilill.

The latter claim has 5,000 feet on what ajjpears to bo a blue lead chan-
nel, and has been a prolitable enterprise for many years—the owners,
however, are somewhat reticent as to their operations, and we can fur-

nish nostatistics. Many other milling enterprises have been abandoned,
as it is believed most of the ground can be more profitably worked by t he
hydraulic process when water in sufiicieiit quantities shall be brought in.

The gold product for the past three years, based on purchases and
shipments by J. W. Chinn, agent of Wells, Fargo & Co., has been as
follows

:
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1868 $185,000
1809 102, 000

1870, (June to October—a very dry season) 01), 550
Balance of year 1870—estimated 10,000

42(i, 550
Ad<l 20 per cent, for dust sold elsewhere 85, ;Ul)

Total 511, 8G0

"VVe have a total i)rodiict here, allowing for overestimates, of at least

$500,000, and comparing these returns w ith the limited quantity of dirt

washed off', on account of tlie scarcity of water, 1 am inclinetl to the
belief that the ground here pays a very high i-ate per cubic yard-—]>rob-

ably over 20 cents. The miners here look with anxiety to the comple-
tion of the Lake Tahoo Water Company's works, whicli will give tliem

a steady and unfailing supply of water-^the amount of gTouiid here
being almost unlimited in extent.

As the ancient river bed known as the Blue Lead is abruptly broken
oft' by the deep canon of the jSorth Fork, at Indiana Uill, opposite Mo-
nona Flat, and distant not more than two miles in an air line, we might
expect to lind its continuation on this side of the river. Such is not the
case, however ; and if it exists, it has not been sufliciently developed to

prove its identity. Extensive hydraulic operations at Iowa Hill and
Wisconsin Hill seem to favor the theory of a wide exi)anse of water
with rapid currents, depositing beds of gravel in basins and dejuessions
of the bed rock, rather than to an ancient channel systeuj so i)lainly in-

dicated on the west side of the river. It is, however, highly probable
that the Blue Lead channel of Indiana Hill will be found, as we learu

that exi)erienced miners are prospecting for it higher up the river.

The Great Canon of the North Fork.—Thiscafion is ten or twelve miles
long, with a depth of from 1,800 feet to 2,200 i'eet, rarely exceeding
2,000 feet in width, from summit to summit of its iuclosing mountain
walls. The mountain sides, rising abruptly, and the river w inding in

serpentine folds, gives the observer with every turn a fresh view, which
seems to excel in wildness and sublimity that which he has been gazing
on in awe aj^d astonishment. Bayard 'Taylor thus describes the view of

this canon at its westerly extremity, as presented from the lUinoistown
and Iowa Hill trail: "As we approached the North Fork of the Ameri-
can, a far grander chasm than any we had yet; encountered yawned be-

fore us; the earth fell sheer away to an unknown depth (for the bottom
was invisible,) while a mighty mountain wall, blue with the heated haze
of noonday, rose beyoud, leaning against the sky. Far to the east a
vision of still deeper gorges, overhung by Alpine peaks, glimmered
through the motionless air."

Kiver mining is still prosecuted on the banks and bars of this stream,
principally by Chinese, of whom there are several camps in the great
canon, between Jehovah Gap and Cape Horn. The breakage of the
great ancient rivei", whose bed was nearly 2,000 feet above the present
water level of the American Elver, has scattered its contents throughout
this canon, where they have lodged against projecting points of the
banks and become in the course of time as hardly compacted and ce-

mented as in its original bed. Inclines and drifts are run in these gravel
banks, and operations conducted until the rising of the river in winter
drives out the miners. At Green Valley, a few miles above the canon,
nuggets of washed gold of great size—some as large as pigeon-eggs—

•

have been found in abundance in a shaly blue clay, which is described
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as ])rpsen(ing the appearance of having been the former bed of the
American Kiver—running parallel to it anil not more than 50 feet above
its present bed. These " strikes" are of almost annual occurrence in

this locality.

SEERBA COUNTY.

The limited time at my disposal and the lateness of the season did

not admit of a visit to this county. For all the information embodied
in the following letter, 1 am indebted to Mr. E. Spaulding, for many
years county surveyor of that county, who, in the pi'osecutiou of liis

oflicial duties, has gained au extensive knowledge of the mining resources
of Sierra county

:

" Deej) i)lacer mining in this county is principally confined to the Blue
Lead, which extends through the county parallel to the main range of tiic

Sierra, and at right angles to the present streams. This body of blue gravel
is usually (sovered several hundred feet deep with volcanic debris, and is

about half a mile wide and fifty feet deep. The portion that pays for work-
iiig is usually about three or four hundred feet wide, and from one to three
feet deep, lying on and near the bed-rock. Very little of this dejwsit
has been worked by hydraulic pro(!ess ; the principal method has beci
to work through tunnels, shafts, and inclines. When raised to tlie sur-

face, the gold is easily washed out of the gravel tlirough sluice-boxes.

A few miners are receiving small returns for working portions of the
deposit that were once considered worthless, and for working over again
l)ortions that ])aid very large returns for worlcing before. There is about
two iriiles of the de])osit between Forest City and liock Creek that has
not been worked, owing to a want of drainage at the liock Creek end
and at the Forest City end, which is owned in small tracts, too siiuvU to

justify the individual companies in opening it. At present the Xorth
Forlc Mining Com]jany, an incorporated company, whose place of busi-

ness is at Forest City, own over a mile of mining ground, and haye a
tunnel in progress tliat will strike the deposit at about 3,000 feet from
the place of beginning. This is one of the most promising mines in

Sierra County. The liock Creek end of the deposit is owned by the
Adellia Company—not working. At Fir Cap there are two companies
receiving good returns for their work. At Morristown antl^'old Caiion
the deposit is worked out. At the towns of Howland Flat, Gibsonville,
and Whiskey, the deposit is' wider, and pays less than at points where it

is narrow. The width of« the deposit and the regular yield gives a per-

manence to the work being done at these towns, and at present rates of
progress it will probably take ten years to work out the deposit. North
of the North Yuba Jiiver, and parallel to the Blue Lead, and about three
miles below or west of it, are located the towns of l^ui-eka, St. Louis,
and Port Wine. The deposits at these towns have been worked by
hydraulic process, and with the exception of about one claim at each
town, tiiat will yield good returns for two or thi-ee years to come, the
ground is worked out. There is a deposit lying between ^Middle and
North Yuba Rivers, and parallel to the Blue Lead, and about eight
miles above or east of it, marked by mining camps, among wiiich are
the towns ofAmerican Hill and Nebraska; this de])osit may be consid-
ered exiiausted. The towns of Pike City, Indian Hill, Brandy City,

and Scales district, and intervening camps, mark the course of a deposit
that extends through the county parallel to the Blue Lead, and about
twelve miles below or west of it. This deposit has been principally
worlied by hydraulic process."

I am under obligations to 3Ir. L. E. Crane, superintendent of the
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Alleg-liaiiy City Gold Miniug Company, Alleghany City, Sierra County,

lur tlie loUowiug

:

Smith's Flat, the development and subsequent exhaustion of which as

a placer deposit led naturally tQ hydraulic mining first, and next to the

conception and prosecution of the idea of following the gravel into the

mountain by means of tuuuels, lies to the south of Dowuieville, Sierra

County, about eight miles.

The place was named in honor of the discoverer of the diggings, who,
following a ravine up the mountain side from Kanaka Creek, and tak-

ing a fortune out as Jie went, reached a bench formation situated half-

way from creek to summit, and opened on the southerly edge of one of

the richest placer deposits ever worked in California. This was iu

1850-'51 ; and a prosperous miniug camp attested the value of the

ground during the period of its working. No vestige of the camp re-

mains, but the town of Alleghany—with its outlying suburb, Cumber-
land—has since grown into and maiutained its existence iu the close

vicinity.

The first tunnel which entered the mountain was commenced early in

1853, and was named the " Packard," from Dr. Packard, one of its pro-

jectors and owners ; it still retains its name, and is yet used to work
tlirough, the gravel paying fair wages to work again, and an occasional

bit of undisturbed ground being discovered and worked very profitably.

The Packard tunnel paid from the start. Ifo assessment, beyond the

light contributions necessary to a commencement, were called for, and
the owners received large individual fottunes from dividends, Tliis

was owing to the fact that no " rim rock" was encountered, but the tun-

nel was in the gravel of the famous Blue Lead from the time of erecting

the first set of timbers. Whether the absence of rim rock may be ac-

cepted as conclusive evidence that the Blue Lead debouched from the

mountain at this point, winding southerly through Chip's Flat, Minne-
sota, Moore's Flat, etc., is by no means certaiu, but no other probable

outlet for it has been noticed.

Following the Packard, and stimulated by prospects that were almost
certainties, came the " Alleghany," " Pacific," " Knickerbocker," " Bay
State," " New York," " Eed Star," " Excelsior," " Masonic," " Jennv
Lind," " Hooking Bull," " Buckeye," " Blue Tunnel," " Clipper," and
other companies—the famous " Live Yankee" penetrating the same
mountain, but from the westerly instead of easterly side. The histories

of these companies were uniformly the same ; the tunnels penetrated
the rim rock, the gravel on the front of the lead was worked at great

profit, and when the main Blue Lead was reached, it was necessary to

siuk an incline and elfect drainage by means of pumping. This method
of working was expensive, difficult, and :iecessarily far from thorough
or exhaustive

;
yet the yield of gold was enormous, and the mines were

considered very valuable by their owners.

From the claims of the " Fremont," " Knickerbocker," and " Masonic,"
were taken respectively the sums of $^0,000, $90,000, and $00,000 in

the space of a month, and it was not difficult for any of the claims to

jwocure credit tor almost unlimited supplies and money. Tliat everj'

owner connected with either of the tunnels was not greatly enriched,

was owing more to the fact that they all became entangled in expen-
sive litigation regarding boundaries, and that much of what might have
been profit went to pay lawyers and witnesses, than to any other cause.

It is one of the unwritten jokes of the vicinity that, on the occasion of

one of these trials of title at Dowuieville, an honest miner gave testi-

mony descriptive of the situation and course of the Blue Lead. He
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traced it as fai- north as that town, and whon the attorney asked him,
"Where does it go iioiii lieref he replied, " I thinli it eomes right into

the court-liouse here and don't go no farther !"

Not one of these companies has worked out the ground reached by
their tunnels. Various causes combined to induce cessations of work

;

niiniiig excitements in distant localities attracted owners away ; tunnels
became first dilapidated, then ruined, and in 1858-'o9 the end of excit-

ing rush and competition had been reached, and many of the claims
were lying untouched. In several of them, however, work was still,

done by men who had succeeded to proprietorship, and it was proved
that even ground whicli liad once been worked would pay in these days
of cheaper su])plies and lower wages. In October, 1870, the owners of
th(! " New York" claim discoverecl a very rieli deposit of gnivel, which
had been passed under by the original tunnel when on its course to the
channel. The weekly yield from this deposit where it was lirst opened
was 104: ounces ($1,8-1(;) from the gravel got out by "four men at the
pick." Its extent is not yet fully determined, but enough has been pros-

pected to denote that there is a very large body of it. In 1808 several
of the claims, with portions of others, were purchased, and are now
being developed and worked by an incorporated company known as the
"Alleghany Consolidated Gold Mining Company." A tunnel was pro-

jected that should be low enough to atlbrd sure drainage for all the
ground it w'as designed to work, and, indeed, low enough to drain the
Blue Lead at any point in the m(mntain. It was connneneed near the
starting-point of the Blue Tunnel, the course of which it followed for

900 feet, at wliich point it deviated to the east suflicieutly to leave 20
feet between them. In December, 1870, this tunnel was near 2,000 feet

into the mountain, and was close in the vicinity of a large body of un-
workcd gravel of the Bhui Lead. It is a key to the entire mountain,
and there are strong probabilities that it will .soon develop into a rich

paying claim.



CONDITION OF MIXING INDUSIKY NEVADA. 93

CHAPTER II.

NEVADA.
THE COMSTOCK MINES.

The aggregate yield of the mines on the Comstock lode was cou-
siderably greater for the year 1870 than for 18G9, closely approximating,
indeed, the production of 18G8

;
and, during the latter part of the year,

the amount disbursed in dividends was notably large. This is partly

due to the fact that a few companies extracted large quantities of ores,

the costs upon which were kept low by the large scale of ojierations.

Thus the Chollar-Potosi produced the enormous sum of $2,027,938,
of which $058,000 was paid out in dividends, and the Ilale and iN'orcross,

producing $1,708,281, i)aid out $512,000 in dividends. The advantages
of the Virginia andl Truckeo Eailroad have been very evident in the
cheapening of freights and timber. The explorations of the Bullion,

Imperial, and Ophir have been ban-en of results up to the end of the
year; on the other hand, the deep workings of the Gould and Curry,
Yellow Jacket, and. Crown Point, have furnished much reason lor

encouragement as to the future. Of especial significance is the discovery
in the latter mine, at the close of the year, and at the deepest level, I

believe, ever reached upon the Comstock lode, of a new, large, and
valuable body of ore, which is apparently disconnected with any other
hitherto worked. The San Francisco Weekly Stock Circular quotes
from a letter dated January 15, concerning this discovery, as Ibllows:

The winze in the soft ledge at cross-cut No. 1, on the 1,100 level, is down on the lino

of the incline, following the west clay, 44 feet. The face of it is in clear bright-looking
quartz, showing spots here and there. The entire face on the raise of the east body,
from cross-cut No. 1, 1,100 level, is in ore that will mill §,50 per ton. The characlor
of the ore is black suli)hnrets and chlorides mixed through it. The incline raise is

four feet high, and it is safe to calculate that the ore extends two feet beyond, making
an ore body six feet in width. The mine has never been prospected in this section
from the 1,100 level up to the 300, and while this ore body may and doubtless will vary
in size and quality, there is no doubt but that it will prove an extensive body of ore.

The iniprovcmeut in the quality and extent of tho raise occurred at a poiut 3(i feet up
from track floor.

1 learn that subsequent developments still further enhanced tho
importance and extent of this discovery, and I regard it as a striking
demonstration of the cot;tinuance of ore-bearing character on tliis vein
in depth. Especial significance is attached to the fact that the level in

which this body has been struck is but three or lonr hundred feet

above that of the proposed Sutro tunnel—the 1,100 feet level of the
Crown Point being 1,503 feet below the eroppings of the Gould &
Curry. (According to the Virginia Enterprise, tlie Sutro tunnel level

would coincide with the 1,.300 foot level of the Crown Point ; but this

is probably erroneous, since Mr. Carlyle's survey makes the tunnel
intersect the Savage claim 1,922 feet below the fioor of tiie Savage
woi'ks, or about 1,900 feet below the eroppings of the Gould & Curry.
The rise in drifting 0,900 feet, from Savage through Crown Point, wouid
not be more than 0 feet.) Since much doubt has been thrown upon
the enterprise of Mr. Sutro, on account of the alleged barrenness of

the Comstock in depth, it is fortunate that this development has
occurred in time to encourage the prosecution of the much-needed
deep tunnel.
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This tnnncl is now in process of construction, and has been carried in

about 1,900 feet, through various alternations of rock, and several veins,

none of which, so far as I am aware, have been prospected. A good
deal of water has been met with, which may be considered, so far as it

goes, a favorable indication of the existence.of fissure-veins in the neigh-
borhood, though, at the inconsiderable depth thus far attained, the sig-

nificance of its occun-enco is not important. My opinion as to the ne-

cessity and value of this tunnel remains nnclianged, except so far as it

has been strengthened by recent developments upon theComstock. Asa
means of exploring that vein to a depth heretofore unattained in metal-

mining, it will be indispensable. Some of the shafts in the Comstock
are now approaching the level of the tunnel-survey ; but tiie expense
and difliculty of going deeper will be well nigh insurmountable, without
an adit as a new basis of operations. The eHfect of a tunnel, adequate
for drainage, transportation, and ventilation, is to create a new, artifi-

cial surface, with the added advantage of a hydraulic power, measured
by the quantity of water and the height of its fall above the tunnel level.

A few months ago, suggestions of this nature were^met with the reply

tliat the Comstock shafts were not finding ore in depth, and that nobody
was likely to desire to go much deeper in barren ground. In successive

reports I have uniformly regarded this barren ground as a zone, beyond
which ore bodies would again be found ; and tiiis opinion is now so far

confirmed that I presume no one will now discourage further explora-

tions in dei)th, np to the limits of mechanical practicability.

As it is understood that Congress will order an examination of this

subject by a commission of military and mining engineers, the further

discussion of it upon the present occasion is unnecessary. The report

of that commission would bo rendered, probably, in the winter of 1871.

Meanwhile, I trust that the tunnel may be pushed forward. This is

one of the few localities in the country where such a work is really re-

quiied.

The prospects of the Comstock mines are certainly better than they
were a year ago. Prices in all departments have never been so reason-

able as now ; and the general economy of management has never been
better. The reserves in the ChoUar, Halo & Norcross, Savage, and
Yellow Jacket are understood to be still large, and those of the two
former are in their lower chambers. The Washoe stocks have shown,
in a general advance in price, the effect of this encouraged aspect of

aliairs.

Among the casualties of the year were two, which claim particular
attention, as^indicating special sources of danger in the mines ui)on this

lode. The first '^as a cave between the 800 and 900 foot levels of the
Yellow Jacket mine, caused by a flake of ore and vein matter falling

from the hanging wall. Three sets of timbers in length, two in height,
and two in width, wei'e crushed, and four miners were buried under the
mass. The loUowing extract from a local i)aper vividly describes the
vain attempt to rescue the only victim who was not immediately killed:

As soon lis tho rave occurred in the Yellow Jacket miti(?, several bravo men from Iho
floors below hurried up tho ladders to the rescue, Iciiowing full well that some of their

comrades must be there, and in need of innnediato heli>. The danger was great, for the
timbers were still cracking and pieces of ore falling; yet they ventured close to the
ruins, and the light of their candles revealed one man jammed among th(( debris, and
still alive. Uliis man was Hanson. They could get near enough to touch him, and he
was able to freely converse with them. A heavy timber across his hips and others
about his legs held him fast. Only one or two men could work in the narrow space
at a time, and very cautiously, by reason of danger from the still moving mass. They
worked with saw and axe, and for over two hours tho poor fellow talked v. ith them us
they worked. lie called for water, which they gave him three or fourtimcs. He w.'Ui
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in great pain, but cool and sensible to the last. One of his comrades bado him keep np
good spirits, and they would have hiiu out shortly. "Ah, boys," said lie, "good spirits

18 getting played out." Then, at times, in his agony, ho woidd beg them to end his

snlicrings l)y splitting his head with tlio axe. At last, his voice could bo heard no
longer, and on examination ho was found to be dead.

The system of timbering employed on the Comstock lode is very ex-

pensive ; and it is hardly practicable to renew the timbers, so large is

the amount of material required. The extent of the open spaces left by
stoping, the very steep dip of the lode, and especially of the ore-bodies

in it which are removed, and the impracticability in most cases ot filling

up with " deads," or leaving sufficient pillars for sui)port, necessitates a
vast complex of heavy morticed timbering. At the same time, thu care-

lessness of early workings has left large quantities of low-grade ore in

the upper levels, so that the coinpanies for several years have extracted

ore from old workings. This unfortunate combinatiou of circumstances

makes it necessary to keep open portions of the mines which might
otherwise be abandoned. The great expense of nnning in this district

is due, next to the cost of prospecting for ore-bodies, to the necessity of

extensive timbering; and the same cause has led to several accidents,

the princij)al of which was the disastrous fire in the Kentuck and Crown
Point, mentioned in a former report.

Another accident, occurring at the llale and Norcross mine on the

24:th of August, was more directly the result, in my opiniim, of repre

hensible carelessness. The Gold Hill News describes it as follows

:

Tliomas Stanton and David Ryan, together with .lohn Cochran and Matt. Sullivan,

were engaged in sinking the shaft deeper. An empty car was being lowered on the
cage ; wlien near the top of the shaft the heavy bolt connecting the bralcc-lever with
the frictiou-ljand'aronnd the brake-wheel broke square off. The conseqiuuico was that
cage and car, weighing nearly a ton, immediately descended witli frightful velocity to

the bottom of tlie shaft, which is 1,200 feet deep, the heavy wire cable following it

just as fast as the swiftly revolving reel would allow. Indeed, the engineers ran out
of the way, expecting every instant to sec the reel and brake-wheel fly into fragments.
They say a perfect stream of sparks flew from the frictiou-whc(d and brake-strap
nearly to the ceiling. Fortunately, howe^fr, the flying end of the cables, as it left the
reel and dashed down tho shaft, did very little damage. The cage and car, in their

descent, passed through two strong jilatforms of heavy timbers a foot thick ; one of

them about 45 feet from tho bottom, and the other only 10 or 12 feet above the lieadsof

tho men, passing through both as though shot from a cannon. Stanton and Kyan wcro
standing erect, or nearly so ; therefore they were both crushed down to instant death,

the bodies of both being considerably mutilated and broken. Cochran was bent over,

working, and was knocked prostrate, with his legs under tho cage, but the other
unfortunates receiving the lull lone of the falling weight saved him, and he escaped
with comparatively light injuries. We were present at noon to-day while Drs. Webber
and Hall were making a surgical examination of him at; his cabin. They found tho
head of tho right thigh bono fractured .at the hip joint. A pick, or ^ip\uetliiug of tho
sort, had also evidently been driven sciveral inches into the fleshy pai#of the thigh at
the under side, but this wound was not considered serious. Sullivan, the fourth man,
was working beneath another compartment of tho shaft, a few feet distant; therefore

was lucky enough to escape entirely unhurt, Tho cable fell, coiled among the debris

of tho broken platforms, uiion the car and cage ; therefore it was quite a job to extri-

cate the dead bodies. The bolt broken was not defective. It was two iuches in diaiue-

ter and showed no flaw, but simply a square break of good solid iron. This accident
of course developes tho now evident fact that a two-inch iron bolt was not strong
enough, yet no ono could hardly bo blamed for mismanagement ; it was a purely acci-

dental circumstance, and ono of those unforeseen calamities continually occnrring in

our mines. Two strong brakes instead of ono might bo used, and thus the recurrence
of a similar accident prevented in tho future. Engineering invention certainly can
contrive some sort of safeguard to apply in such emergencies. The cage was of tho
safety pattern, but owing to the tension kept upon the cable tho safety clutches were
not fre<! to act, as they would have infallibly and effectually done in case of tho cable
breaking. We append this last remark by reason of having hejfrd several persons state

this was not a safety cage. It was, and a very good one at that—so strong that it was
but little injured by its fall.

It seems to me that no " engineering invention " is required to prevent
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sncli a ciitastroplic. This case is but one of many warnings which the
Coinstoclv miiK's liav^e liiinishcd against the practice of lowering cages
by the brakes instead of nnwinding with tlie engine. I remember tliiit

for several years it was the rule in the Gould & (3urry mine to lower
with the engine

; and during that time not a single accident occuri-ed in

the shaft. Lowering by the brakes is letting the cage, with the continu-
ally increasing weight of cable, fall down the shaft, regulating its

descent merely by the brakes upon the friction-wheel, which are con-
trolled by a long lever, reaching to the station of the engineer. The
inequality of the pressure of a man's hand upon such a brake-gearing
is made very unpleasantly evident to a person descending in the cage
by a surging alteruatiou of velocity, as the momentum of the fall is now
allowed to accumulate and now suddenly checked. In lowering cages
which do not carry human passcng(?rs, less care is exercised in regulat-
ing the velocity, and the resulting strains ujjon every part of the cable
and machinery are of the most dangerous character. It is true that a
simple device might be emjfloycd to stop the revolution of the bobbin
when the brakes lail to act ; but it would be far better to avoid droi)-

ping the cages in this way, and, by lowering steadily with the engine,
to secure a uniform instead of an alternately accelerated and retarded
rate of descent.

The following statistics are offered in continuation of those presented
in former rciports

:

Report of the Belclierfor the year ending Februarifl, 1871.

The receipts for the past year were $278,54:1, including $204,253 from
bullion and $72,095 from assessments. The expenses were $277,017,
the leading items being $123,214 for crushing ores and $85,388 for labor,

leaving $024 cash on hand. During the year the amount of ore crushed
was 11,353 tons, yielding an average of $J7 99, at a cost of $10 85 per
ton.

Report of the Gould & Gurry for the year ending November 30, 1870.

STATISTICS OF THE MINES.

RECEIPTS.

From 2I),499 tons oro worlcod at custom mill
Ficiuium, Ball! of Bliiiies, otc

Sale of UG8 tons of oro

Assessment No.^7, $1;') per share
Assessment No. H, per sli.ire

Snndry mill material sold ,

Ketunicd i'reiglits Virginia and Truekoc liailroad
Miseellaneons

SG(!1,013
6,891
1,077

li, 000
GO, 000
ll,;!o7

5, oi;8

l.OSG

Total 819,092

DISBURSEMENTS.

Cash indebtedness November 30, 18C9
Dividends to stockholders
Labor at mine
Timber and lumber
Wood
Iron, hardware, eliareoal

Macdiincry and foundei-y work
Cacdles
Sundries on account of mine ,

Mill account ,..

$29,934
48, 000

229, 399
59, 978
33, 175
16, :iS7

6, 076
4,940

14, .531

4,338
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Rfidncitig 25,194 tons ore, custom mill $302, QKi
Taxes 0, 037
Excliiiiigo 2,434
GoiU'ial cxjionses 22,211
Interest 2,065
Miscellaneous items 8, 882

'Poj .(] _ _ 792 240
Cash on hand November 30, 1870 2o', 852

Total H19,0!i2

The assets of the company aj^gregato $203,01-1, against which there
are liabilities amounting to only $2,G29. The superintendent reports

21,305 tons of ore taken from the mine (luring the year, averaging
$28 10 per ton.

The president's report gives the following comparisons of the opera-

tions of the mine for the past three j'ears

:

Year. Ore. Yield. Mining. Milling.

1870
Ibns.

24,305
15, 879
12, 153

$28 10
20 30
18 14

Cost.

$0 82
7 29
3 73

Cant.

$12 a5
13 08
12 02

1809
1808

Report of the Hale & Norcross for the year ending March 1, 1870.

RECEIPTS.

Cash on hand February 28, 18C9 $137 74
Bullion 1,321,018 77

On account assessment No. 34 . . 18, 840 00
Premium on bullion , 9,434 80
Sundries 0,031 57

Total 1,350,002 94

DISBUItSEMEXTS.

Assessment No. 34 rescinded $20, 800 GO
Mine labor 207,084 .'iO

Mine material 114,499 57
Ore reduction 507,808 20
Sal.ary 10, 030 05
Virgini.a and Truckeo Eailroad 25, 000 00
Dividend account 192, 000 00
Sundry accounts 39, 847 55
Ciish 6u hand February 28, 1870 118, 392 47

Total 1,350,002 94

C.ish assets 240, 1 82 45
Property assets 214,040 85

« Total 4.54,820 30
Liabilities 32, 000 00

Excess of assets over lijibilities 422,829 30

H. Ex. 10 7
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Comparative statement of cost of mininp and millinfj, together tcith yield of
ore, for 18G8 and 18G9.

1868. 1869.

Cost of wood per cord $14 40 $13 09
Cost of timber per M : 28 40 28 29
Cost of iiillliiig ore per ton 13 11 12 49^
Yield of ore per ton 23 90 27 13|-

Paid labor per ton of ore extracted 0 01^"^ 5 l^-nj

Report of the Yellow Jaclcetfor -the year ending July 1, 1870.

Product of mine, $1,779,229; receipts from assessments, $528,000;
total receipts, $2,;{07,227. Indebtedness July 1, 18G9, $305,00.5

;
expendi-

ture durin<? the year, $1,722,725 ; balance on hand July 1, 1870, $278,897,

as follows: on deposit, $119,609; due on railroad account, $129,056;
suijplics on hand and paid for, $30,332

;
total, $278,897; and to balance

debit side, add up $2,.307,227.

The following is the detailed statement:

Tlie receipts for tlio year have been as follows

:

Bullion product $1,702,726
Ore sold 10,2.''>4

Morgan mill (!.'), 929
Assessuicnt No. 12, levied July 19 240, 000
Assessment No. 13, levied November 26 120,000
Assessment No. 14, levied March 16 168, 000
Advertising balaueo 318

Total 2.307.227

Tho disbursements amounted to $2,028,331. Tho principal items are the following

:

Indebtedn(ws .as p(!r last report $30."), GOG
Labor at the mine 340, 500
Mine supplies 51,748
Improvements In hoisting works 14,485
Legal expenses 3, 852
Revcnuo st.amps, advertising, etc 5,278
Candles ami oils 12,112
Wood 58,103
Timber 85,748
Crashing ores—outsido mills 709, 342
Crushing ores—company's mills. 272, 849
Assay, discount on bars, and Federal tax 30,988
Interest 30,491
Salary of oflicers 16,200
Working tailing.s—company's mills 10, 179
Miscellaneous 20, 880

Total 2.028.331

The assets of tho comp.any aggregate $285,102, as follows

:

Cash in liank of California $119, G09
Mine supplies IG, 691
Mill sujiplies 1,5,747
Due on assessments Nos. 1 to 14.- 1, 135
Due on $l(iO,000 advanced to V. & T. R. Co 129, 057
Sundry open accounts 2,863

Total assets 285, 102
Liabilities 6, 20()

Assets above liabilities 278, 896
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The above figures represent the- condition of the company at the close

of the fiscal year ending June 30, 1870. No dividends were disbursed.
The apparent profit for the year was $584,502, of whicli $305,006 was
used to liquidate an indebtedness at the beginning of the year, while
the remainder represented the surplus assets at the close, of which
$119,000 was in cash.

Report of the Kentuclcfor the year ending November 1, 1870.

18,103 tons of ore, yielding $371,198, or an average of §20 IjO per ton, wore produced.

ItECEIlTS.

From bullion §371,198 24
Assessment No. .'i 10, 000 (!0

ljumber eontriiet paid last ye.ir 11,2')0 00
Otlier items 485 68

Total 392,934 12
Cash ou baud November 1, 1809 79, 880 ri4

472,814 GO

DISBURSEMENTS.

Dividends to stockholders §70, 000 00
Crushing ores 220,970 48
Labor 102, 127 50
Timber 21, 179 97
Iloistins ore 8,594 70
Oil, candles, and other supplies 7, 115 57
Mine and oliico expenses 12,238 .53

Gold Hill expenses 5, 9()8 98
IJraneh railroad to Kentuck dump 5, 135 79
Assaying 4,020 23
Miscellaneous items 9,312 11

Total 43(), G(>9 86
Cash on hand November 1, 1870 6, 144, SO

472,814 00

Report of tlie Imperial Umpirefor the year ending May 31, 1870.

BECEIPTS.

Cnsh on hand May 31. 1869 §7, 680 16
HuUion 176, 689 53
Assessments 141,740 03
(iold Hill and Kock Point mills 3, 674 10

Property sales 15,000 00
Kills pavablo 22,000 00
Imperial Empire shaft 2,406 89
Sundries 10, 451 67

Total 379,642 98

DISBURSEMENTS.

Gold Hill mill $98,989 23
Rock Point mill 3, 295 58
Alia mine 96,756 03
Holmes mine 5, 178 55
Imperial Krapire shaft 83,945 63
Virginia and Truckeo Railroad Company 27,000 00
New drifts 11,352 00

I
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Goneial expense i G74 01

Expenses in San Francisco 8,470 35
Legal expense - G, 035 05
Bills roceivaWe - 15,000 00
Sundries 9,705 55
Cash on hand May 31, 1870 161 00

379,042 98

The cost of rednciiig 12,020 tons of ore, (including liauling.) amounted
to $7 90 per ton, with sui)i)lies on hand. The cost of extracting 11,925

tons of ore tro:;i the old shaft amountetl to 87 20 per ton, including

shaft repairs, sinking, etc. Since the company went into operation, the
expenses for milling and mining purposes, including new machinery
and imi)rovemeuts, aggregate $4,113,290, and the dividends paid stock-

holders foot up $1,007,500. In the same time the receipts from ores

and sundries sold for account of mines and mills were $5,303,517, and
from assessments $291,7-10. At the date of this report the total indebted-

ness of this companj- was $22,000, against which $18,259 37 was due
on assessment No. 7, and $15,000 on bills receivable.

Report of tlie ChoUar-Potosi for the year ending May 31, 1870.

KECEIPTS.

Cash on liand as per last statement §108,991 35
Bullion account 1,479,128 59
Ore sold 3, 530 97
Insnranco upon property destroyed 37,000 00
Virginia and Truckec Railroad 1, 219 47
Sniidries 804 44
Duo on opeu accounts 593 00

1,691,207 04

EXPENDrnjKES.

Dividend account $420, 443 00
Labor 23), 005 35
Worlving ore 7G0, 174 00
Timber and lumber --^tf T-i;..-^ 55,308 35
Firewood -iW- V-.i.iiU^. 9, 230 71
Taxes A-L-t-U "T-Xivvjy 0,001 74
Now shaft L^.:y....^-rXy>..s;<'\. 10, 191 93
Freight y.^r2':.^ , . Iv^i 7, 249 40
Assaying i.V.; 3,100 93
Materials .-.-^A ^.^/-t/iJri* ,ioJ 8,211 82
Hardware ..C . i^r. . . - -V - 1 i j-: . i 0, 9Ai GO
Candles X-X i> . . ^;^-.-.V. 5,842 00
Legal expenses .....i^'.^j 4,309 97
Water account ..:,/:.:V.i< 2, 350 75
General ex])ensos yi^Bwr^^l , 7, 642 82
Superintendent Requa 'fee' 3,202 07
Sundry accounts 11,314 14

Cash on hand 128, 352 96

1,091,207 04

The following has been the yield of the mine for the year : Blue
Wing seetion, 20,044 tons ; New Tunnel, 12,000 ; Grass Valley, 0,212

;

Belvidere, 8,000 ;
Coofling, 4,380 ; Total 50,030 tons. Amount reduced,

59,354 tons
;
average yield per ton, $24 80 ; cost of milling per ton,

$12 81 ; cost of labor and materials, $3 99 ; total cost per ton extracted,

including rebuilding and repairs at new shaft, $5 52 ; total expenses
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per ton, SIS 33
;
showing a net yield of $G 53. The following tnblo

shows the number of tons of ore worlccd and bullion yield for each
month of the fiscal year ending May 31, 1870

:

18(i9-'70. Tons workod. ]!ullinn.

Jxiiio

(5,807

filTri, C71
July c,4i2 ir);!,().'>o

August.... G,r)93 1.19,:!!)8

September

.0,517

110,007
October

5,280

108,<)7O
November

3,578

87, .580

December

3,201

70,184
Jtuiuary

4,41)5

115,:Jf):i

February

4,058

91,545
Mareli

4,

549 113, 189
April

4,

313 130, 301
May

4,

.545 140, 983

Totals

.59,354

1,475,101

Report of the Sierra Nevada for the year ending January 1, 1871.

KECEIPTS.

Bullion $220, 287 05
Otbor sources 9,939 77

230,220 82

DISBURSEMENTS.

Indebtedness per last statement !?;16, 077 05
Dividends 37, 500 00
Mill account 47, 132 10
Mine account 45,847 91
Wood account 32, 099 04
Cedar Hill Float Rock title 11, 002 95
Crushiun;, outside mills 4,700 00
Incidentals 14,040 86
Cash ou band 20,560 91

230,226 82

The above exhibit is the most favorable ever made by this company,
and its future prospects are as flattering as have been the results for
the past year. Prudent management Las at last been able to make this
mine prolitable.

Report of the Oold Hill Quartz Mining and Milling Company for the year
ending January 1, 1871.

The receipts for the year amounted to $87,192, of which $17,287 w'as
from bullion produced

;
$27,20(i from the operations of the mill ; and

615,000 from two assessments, levied in May and September. The dis-

bursements embraced $42,210 for milling, $G,8G8 for mining, $9,083 for

improvements, and $5,G61 for general expenses. The assets consist of
book accounts to the amount of $12,939, against which there are liabili-

ties amounting to $9,500, showing a surplus of $3,379.

Report of the Overman for the year ending July 1, 1870.

RECEIPTS.

Balance on band July, 1869
liulHou

S8,032 33
482, 433 72
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Wood l aiicli account $20, 079 90
Ore sold 10, l:!9 00
Bills i)ii5ablo 8,:!90 GO
Miscclhiucous receipts 1,927 47

5:U,003 03

EXPEXDITORES.

Cmshing account $285, 074 84
Labor 115, 8G9 CO
Ltiraber 34, 5C0 92
Assessment No. 14 14,290 00
Wood ranch oxiienses 10, 108 41
Lambert lease 12, 500 00
Supplies, &c 9, 3G3 05
Wood account 6, 908 93
Assaying 4,952 72
Legal expenses >. 3,192 18
Salary account 4,813 2G
Tools, hardware, etc 3, 020 77
Sundry accounts 13, 777 64
Cash on hand July 1, 1870 13, 471 36

531,003 08

There w(?re extracted 40,0131 tons, and reduced 30,885 tons, yielding
$15 02 per ton. The capital stock has been changed from 81,000,000,
divided into 3,200 shares of $500 each, to $1,280,000, divided into 12,800
shares of $100 each.

Report of the Savage for the year ending July 11, 1870.

RECEIPIS.

Cash on hand July, 1869 $47, 395 99
Bullion 281,570 27
Ore sold 9,495 00
Tailings sold 4,576 GO
Assessments 280,000 00
Miscellaneous receipts 2,397 87

625 435 03

EXPENDITURES.

Labor^and salaries $231,390 12
Timber and lumber 32,751 21
Hardware, candles, etc 36, 080 70
Wood and charcoal 50, 510 65
Reduction of ores, etc 106,581 83
Paid to Truckeo Railroad 75 000 00
Custom mills * 30,524 67
Mi.scellaneous 53, 144 GO
Cash on hand July 11, 1870 9, 445 25

625, 435 03
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Statement of product of bullion, dividoKls, and assessments of the various
mines on and near the Comstock lode during the first three months of 1870,
tofieiher with the aggregates of the savic period during the four preceding
years.

Compauies.

Bfikbor
Bullion -

Culedonia ,

Cbollai-l'otosi

Cousoli(l;it(!(l Virginia
Crown Point
Danoy
Empire Mill and Mining Company
Gold Hill Quartz Mill and Mining Company .

Gould &, Curry
IIiilc & Norcross
Imperial
Julia -

Justice
Kentuck
Lady lirvau
Ophir
Overman
Savage
Segregated Belcher.
Sierra Nevada
Yellow Jacket

In 1870 >.

In 1869
lu 1808
In 1867
lu 1800

Bullion
product.

$99, 474

13,790
319,997

49, 172

3,802
101,841
440,594

92,297

178, 842
55,625

925
375, 000

1, 769, 365
2, 040, 885
1,764,046
2,765,531
2,291,893

Dividends.

$84, 000

96,000

40, 000

2SO,000
588, 000
310,000
850, 000
90,000

Asser.s-

ments.

$10,000

23, 200
'M, 000
8,000

12, 000

72, 000

40,000
6, 000

30, 000

12, 000
8-1, 000

100, 000
12, 800

108, 000

734,000
150, 200
557, 500
230, 780
474, 600
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Bullion product, dividends, and assessments of the leading mines on the

Comstock lode during the second quarter of 1870, together with the aggre-

gates for the same period forfour preeeding years.

Companies,
Bullion
product.

Dividends. Assessments.

$34, 800
41, 600
25, 000

$95, 062

492, 893 $84, 000
15, 600

Crowu Point . . . ........ .... 46, 385

12, 000
10, 000Gold Hill Quartz Mill and Mining Company 4,246

183, 794
478, 524Halo & Norcross ........... .... 168, 000

Imperial 40, 000
7,500Julia

Occidental ......... CO, 000
84, 000Opliir

0Vennan 142,211
(i, 300

29, 575
46, 499

48(|), 000

120, 000
6, 400

Total in 1870 2, 059, 384
1,914,816
2, 535, 442
4,299, 122
2,634, 815

252, 000
257, 500
597, 750

1,218, 200
43G, 000

456, 900
311,500
380, 600
209, 900
212, 800

Total in 1869
Total in 1808
Total in 18(i7

Total in 186G

Returns to the county assessor of Storey Countyfor the quarter ending June
30, 1870.

Companies.

Cliollar

Chollar, (Lynch)
Gould & Cnrry
Gould & Cnrry, (roasted)
Halo & Norcross
Savage
Savage, (sold)

Yellow Jacket
Yellow Jacket, (sold)
Belcher
Occidental
Crown Point
Kentuck
Overin.an
Empire
Imperial

,

Sacramento
Sierra Nevada

Tons.

13,

6,

17,

20,

3,

6,

1,

4,

3,

9,

328
005
048
48

785
203|

474f
316
170
139
100
055
390
464
500
500
372
288

Average
per ton.

$36 70
18 80
22 00

644 60
26 90
30 98
20 00

23 14

1 00

15 48
8 00

12 88
15 89
14 73
12 30
12 22
5 00
9 28
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Beturns to the county assessor of Storey County for the quarter ending

September 30, 1870.

Companies.

.Halo & Norcross
Chollar
Chollar, Lynch
Yellow Jacket
Savage
Savage, (sold)

GonUl & Curry
Gould & Curry, (roasted)

Sierra Nevada
Crown Point
Kentuck
Ophir
Savage, (by Union Mill Company) .

Overman*
Imperial*

Tons.

1«, 366
17, 089
3,480

10, 245
2,

792
5, 387

100
4,614
3,723
1,780

792

Avcr.igo
per ton.

$29 08
43 83
20 03
19 74
24 46
5 00

31 30
352 85
12 02
14 36
9 80

19 30

Total pro-

duct.

8475, 924
775, 308
C9, 669

202, 244
03, 587

3, 961
168, 629
35, 298
55, 476
53, 459
17, .543

2, 014
15,292

* Not banded in in time for tliis report.

Beturns to the county assessor of Storey County for the quarter ending Be-
cember 31, 1870.

Companies.

Crown Point
Chollar
Chollar, M. Lynch
Savage
Gould & Curry
Gould & Curry, (bousted) ..

Hale & Norcross
Overman
Overman, (account sold)

Yellow .Jacket

Sierra Nevada
Belcher ,

Succor
Imperial
Empire, by C. C. Stevenson

Tons.

4,

24,

3,

050
656
120
206
612
17

185
386
888
245
163
70
300
500
100

Average
per ton.

§19 12
41 90
19 08
18 02
29 63
205 62
20 30
19 08
1 00

36 83
15 09

15 45
10 77
17 27

Total pro-
duct.

$77, 462
1,034, 911

59, 527
152, 857
166,283

3, 495
303, 258
126, 034

888
340, 573
62,820

35, 5:55

59, 397
18,499



BiilTton product of Icadivg mincn on the Comstoeic Lode for 1870.
[Compiled by Richard Whoelor, esq., of San Francisco Strfck Eeport.]

Companies.
January.

>,u
a

.a March. April.

«s

Pi 1?
July.

S
tn

u

. a
o

o
O

O

V

a
>
o
'A

December.

$34, lOG

115,203
18,239
3, 808

18,1, 334
13, 073
31, 207
49, 299
'i\ 0.W
12, 327

$50, 789
22.040
91,545
33,3t4

$14, 628
33, 440

113, 189

50, 213

$31, 698
19, 680

130, 301

48, 725

$27, 316

"i46,"984"

94, 045
3, 682

164, 830
10, 104

18, 929
51, OOJ

15, 798
29, .574

$36, 048
20, 730

21,5,548

41, 027
560

187, 845
7,478

13 740
18,700

16, 342
20,170

Crown Point

Gould & Curry
Gold Hill Qu.Vrtz '.

e20, 188
201,277
30, .586

482
203, 803
10, 390
9,460
19,200

12, 820
10,091

$10, 484
249, 553
73, 041

$33, 215
204, 631

109, 022
2, 153

125, 909
18, 032

$30, 394
273,716
05, 252
1,825-

110, 700
26, 3.37

$20, 073
258, 297
CO, 099
2,070

11.5, .540

18, 038

$33, 357
.305, 054
44, 553
2, .533

80, 097
14, 895

Kcntuck

145, 203
12, 001

29, 301
57, 613
7,035

12, 092

107, 0,17

11,932
31, 790
72, 090
23,030
15, 472

125, 840
12, 975
21, 226

0, 3S0
15 667

149, 328
11, 192
8 083
K, 000
32, 400
28,055

Overman
Savago

21, 800
32, 050
23, 9.39

37, 400
45, 330
21, 002
8,140

4,1, 400
47, 325
24, 879

41,900
71, 400
24, 981

o
0-3

o
CO

05
>-3M
m

H
OQ

O

w
w
w
o
n
W
Hi

o

>
te!

OB

$194, 58S
241,207

2, 627, 938
070. 186
17, 119

1, 708, 281
ICS, 2.39

103, 742
433, 912
2!)1, 120

223, 374
73, 975

1, 500, 000

8, 319, 698

•laformivtion refused; estimated.
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Dividends for 1870.

ChoUar Potosi $658, 000
Sierra Noviula 37, 500
Gould & CiuTy 48, 000
Halo & Norcioss 5ia, 000
Yellow Jacket 144,000
Kontuck 40, 000

Total 1.439.500

The census returns indicate nearly tlie same production as the tables
of the companies. Thus, according to the latter, the bullion product I'or

the year endhig June 30, 1870, was $7,401,GC5 ; but for the year ending
June 1, 1870, the aggregate production was reported by the assistant
marshal as follows

:

Ormsby Coxmt!J.-—Fron\ the Santiago, Viviau, Yellow Jacket, Morrimao,
Brunswick, and Mexican—(i mills $1,939,205

Storey Cotinlij.—From the Proctor, Jennings, Bassett, (2,) Parks and Bowie,
Evans, Meredith, Nevada, Delano, Jane, Succor, Kamsdell, Papoose,
Piute, Empire, Imperial, Paciiic, Petaluma, Rhode Island, Gold Hill,

Sunderland, Sapphire, Mariposa, Empire State, Hoosier State, Bay State,
Boston, Johnson, and Sierra Nevada—29 mills 3, 590, 700

Lyon County.—From the Lykins, Pioneer, Sherman, Fair and Mackey, (2,)
Briggs, Ilill, (2,) Union Mill and Mining Company, (6,) Weston, Hobart,
Shad, Overman, Gold Hill, Janin, Birdsall, and Winters—22 mills 1 411, 120

Washoe County.—From the Auburn, Avery, and Dall—3 mills 578, 130

Total , 7,519,155
Or, deducting the Auburn, which is at Reno, and does not usually treat
Comstock oro IGO, 000

7, 359, 155

The Xevada Land and Mining Company, (limited,) (Auburn mill,) at
Eeuo, pays the foUowiug prices for silver ores, which it will buy in any
quantity

:

For ores assaying per ton §40 Per cent, of assay value 25
Do do 50 Do do 30
Do do GO Do do 37^
Do do 70 Do do 40
Do.. do ; 80 Do do 43
Do do 90 Do do 48
Do do 100 Do do 50
Do do 125 Do do 5C
Do do 150 Do do CO
Do do 175 Do do 63
Do do 200 Do do 65
Do do 250 Do do 68
Do do 275 Do do 70
Do do 300 Do do 72
Do do 350 Do do 74
Do do 400 Do do 77
Do do 500 Do do 78
Do do COO Do do 79
Do do 700 Do do 81
Do do 800 Do do 82
Do do 900 Do. do 83
Do do 1,000 Do do 84



Quotations oj minintj stocl-n commonhj ikalt in at the San Francisco Steele and Exchange Board.

[From San Francisco Wockly Stock Eeport of Fcbraary 4, 1871.]
O
CO

Kamo of com"pany. II
6"
"A

Last dividend per
sbaro.

Last assessment per
share.

Delinquent. Day of sale.
f-J

Alplia, (consolidated)...
Amador...'. ,

American
Bolclior ,

Bullion
Crown, Point
Confidence
Consolidated Virjjinia.,
Consolidated Clilorido.
ChoUar-Potosi
Danei
Exchequer
Empire Mill and Mining Company
Enrelsa
Featherstono
Flowery
Gould & Carry
Gold Ilill Quartz Mill and Mining Company.
Golden Chariot ,

llah? & Norcross
Hidden Treasure Consolidated
Ida Elmore
Imperial
Julia
Justice and Independent
Kentuck
Mammoth
Korth Star
Noonday
Orienial
Occidental .

Orisiual Jliddcn Treasure..
Opbir
Overman ,

Risin-i Star
Scfn'cjpited Belcher
Savage
Sifrni Nevada
Silver Vault
Silver Wave
Yellow Jacket

300
1, MO
2,900
l.O-IO

2,500
COO
130

1, ICO

0,000
3, -00

11,600
10, 400
2, .500

12, 000
1,500

11, COO

$250
400
100
100
400
2.10

500
500

*302 50

2,600
2,000
400
75

1,680

28,000
8,000
8,000
1,200

20,000
1,400

100
100
CO
100
833
300

1,200

•13J
T50
400
C(iO

4,800
500

10,000
8,000

12, 000

508
500
100
100

• 184
8,000

95
1,800

4,000
10, 000
3,000
2,000

36, 000
3,000

100
500
100
100

lOO
400

1,400
1,200
1,200

IGO
800

3,000

12

103
10
40
20
5

10, 000
21,333
16, 800
12, 800
12,000
0, 400

Ifi, 000
15, 000

100
100
300
SCO
300
300
200
20D

1,600
1,200

10J 20, 000
20

j

24, 000

0 75

$310 00

32 23

"5 23

'7506

April 7, 1370, $10 00

Sept ' i2,' i808, " 5 66

Jan. 16, 1871, 5 00

74 00
May 15, 1867, 7 00
Jan. 7, lfi71, 10 00

70 50
102 00

81 50
103 00

9 60
6 00

10 00
7 00

32 50
20

3 00
3 25
4 50

3 25
3 50
5 00

45 00
14 50

45 50
15 00

Oct, 10, 1870, 10 00
July 13, 1868, 7 50
Jan. 10, 1071, 4 00
Jan. 10, 1871, 5 00

June 10, 1868, 6 00

Mar. 10, 1870, 5 00

Jan.'"i6,'i87i,'''i"66

Juno 10, 1870, 1 50

June 11, 1860,

Jan. 16,1871,

3 00
1 00

Jan. 10,1871, 2 00

July 1.3, • *1 00 Aug. 13, 1870 Sept. 10, 1870

Jnno 13, July
Jan.
Jan.
Nov.
June
Jan.
Jan.
Mar.
Feb.
JIar.
Nov.

13,

1,1871
8, 1871

27, 1870
14, 1870
y, 1671
14,1«0
12, 13C0
9,1871
1, 1868
17, 1870

Aug.
Jan.
Feb.
Dec.
July
Feb.

6, 1870
24, 1871

2, 1871

2, 1870

8, 1870
1, 1871

Juno 14. 1870,

Nov. 12,1809,
July 14,

,

Sept 8, 1870,

20
1 00

12 50
1 00

July 15, 1870
Dec. 11, 1809
Aug. 13, 18C9
Oct. 8, 1870

Feb. 12,1809,
Mar. 28,

,

Jan. 31,1871,
Feb. 1, 1871,

14, 1870,

21,1870,

17, 1871,

31, 1871,

Oct,
Mar.
Jan.
Jan.

5 00
25

2 50
10 00

50
12 00
10 00

10

Jan. 19,1871,
Oct. 10, 1870,

Dec. 21,1870,
Jan. 31,1871,
Jan. 11,1871,
Dec. 8, 1870,

April 7,1870,
Jan. 14,1871,
May 3, 1870,

Nov. 16,1808,
July 20, 1870,

April 21, 1870,

Mar. 15, 1809,

20
20

5 CO
1 00
2 00
2 50
50

2 00
7 50

12 50
5

3 00
7 00

Mar. 15,1869
April 8,

Mar. 3,1871
Mar. 4, 1871
Nov. 13, 1870
.\pril21, 1870
Feb. 17, 1871

Mar. 3, 1871 Mar. 3i; 18'

Feb. 24,1870

Mar! '4,'i8n
Mar. 25, 18C8
Dec. 13,1870

Aug. 11, 1870
Jan. 7,1870
Sept. 8, 18fi9

Oct. 31, 1870

April 8, 1869
Mav 24,1870
Mar. 31, 187

24, 187

1, 1870
23, 1870

10, 187

Mar.
Dee.
May
Mai-.

Feb.
Nov.
Jan.
Mar.
I''eb.

Jan.
May
Fi:^.

June
Dec.
Aug.
May
Apr.

19, 1871
10, 1870
2!, 1871

3. 1871

14, 1871

7, 1870
8, 1870

14, 1671

3. 1870

17, 16C8

20, 1870
22, 1870
IC, 1870

Mar. 17,

Nov. 30,

Feb. 22,

Mar. 31,

Mav. 9,

Jan. 30,

Juno 4.

Mar. 8,

J une 2.'),

Jan. 5,

Sept. 17,

June 13,

May 19,

187
167
187
187
187
187
18'

18'

18'

186;

1870
1870
1870



Higheat and lm-€st prices of mining slocks for 1870.

[From the San Francisco Stock Kcport.]

January.
|

February^

Xamo of company.

March. April. May. •

Juno.

Alpha
Aniador
Belcher
Balliou
Cbollar-Potosi
Couftdinice
Crown Point
Daney
Enjpire Mill
ExcbequtJr
Gould & CuiTy
Hnlc &. Xorcrosa
Iiniicrial

Kentuck
Occidental
Ophir
Overman
Savage
Segi-e^;fttcd Belcher.

.

Sierra Nevada
Tellow Jacket
Eureka
Oiieutal
tJnion M. and M
Maxwell
American
Cous4>Iida'd Virginia,
Flowery
Gold BQll Quartz ....

Julia
Justice
Succor
Ida EUuoro
Maboirany
liisiuic Star
Meadow Valley
Emeka. consolidated
JnckBOD
Golden Chariot

$18 oo|$ii

:!20 0O31O
IC 00 15

10 00 10
20 00 1:^

33 00 20
in 00 10
1 •25

30 00 10

8 00
73 00 44
103 00 145
51 00 30
I4G Oj 105
17 00 12
15 00 12
19 00 10
46 00 38
a 00 C
10 00 7
S5 00 43

00^14 oo;$io 00S21
00 337 00 310 00 370
00 18 00 10 00 35
00 10 00' 4 00 7
00 21 oo: 18 00 32
00 20 00: 20 OO 40
00 1!) 00 11 00 2.,'

10 1 25' 1 25 4

00 22 00 14 00 40

00 7 00' G 00 II

00 8J 00 40 oorioo

00 IGI 00 120 OOMU
00 36 00' 18 OU 50
00 lOG OOj 81 00105
OO 13 00 •J (01 IS)

OO 14 00 11 00 24
00 17 00 10 00 2C
00 41 00 31 00 52
o:i 7 00 5 00 8
00 8 00 0 00 9
00 54 ool

00
43
[25

00' S2
00 ...

00^10
00 350
OJi

00|

IG

7
00 22
00 15

00 17
50 3
00 14
00 7
00 95
00 127

00 17

oo; 05
00 11

00! 11

00 10

OOi 29
00 5
00: G
00 41

00 $18 00 $12 00814
00370 00 192 00:232

35 00 21 00 24
7 00' 4 00

33 00' 24 00
37 00; 20 00
27 oo; 14 00
7 50; 4 87.}

33 ool 13 oo:

15 00 6 ool

00 380 (0 143 00 ISO

00!l45 00.124 00 147

48 00 35 00
93 oo: 04 00
IG 00 9 00;

27 OO 10 Oul

24 1,0' 16 00
55 OO 33 00
12 00 0 00
8 00 7 00
53 00 41 00
280 03:260 00

1C2J CO

00?10
00195
00 19
00 4
00, 27
00' 17
col 13
50 4

00; 10
00 8

00,117
00 133

00 ;
30

001 43
00] 5

00 12
00 18

00, 30
00 4

1,0 8
00 42
00 2SO
25

00«10
0j235
oo; 17
OO 4

00 30
00 17
00 12
75 G
00 19
00 10

00 103
00133
OO 41
OO 44
00 10
001 14
00 19
00 47
00 4
00 II

00 50
00 .305

3

July.

00 $5 00 18
00 ,195 00 330
00 7 00 7
00 4 00 6
oo! 25 00 37
001 17 00 17
00 6 00 7
CO 2 CO 2
00 19 00 5
00, 5 CO 5

00

CO' GO 00

$0

August.
]

September.

73
87 CO 93
26 00| 43
29 ou; :s
8 OOj 9
8 00' 16

13 Oi] 17

00210
OO
»0
00
CO
00
00
00
00
oo;

oo!

1

O i 27 oo;

00 1 00
oo! 8 00
00 38 oo
00,395 00
00, 1371

53

3 SO

00 $8
00 2--0

5 00: 7
4 oo! 6
31 00| 47
17 OO 17

oo! G
75 2
00 7
CO 5
OOlCl
00 93
00 39
oo; 55
oo; II

oo 15
00 14
00 42
00 3
oo! 11

00! 36
..'300

50....
IS

00 $3
00182

37 I

SI I

10 30
CO; 26
00
00
00
O:

00
10
00

00
00 0
00 38
00 17
00 4
00 2
00 2
00 5
1.0 45
00' 84
00; 23
00 30
00 3
0« 7
00 7

CO! 33
ooj 1

00' 8

lO; 28
00,300

00 15

OO 58
CO 240
00 4
00 G
00, 61
00 17
oo; 7
00 3
00; 6
00 5
06155
CO 121

00 40
00' 40
001 11

00 7

00 10
00 42
00' 4

OJ' 12
oo; 29
00 ....

1

00 19

October. November.

50

$3 00 ea CO $G CO $6
217 00250 00 240 00 247
o 00 5 00 1 00 3
6 00

.5
00 3 00 5

46 OO ID 00 00 83
17 OO 5 00 1 00 3
4 OO 6 00 3 00 7
a 00 4 00 « CO 4
1 OO 1 00

i
00 5

5 00 7 00 00
96 00 100 03 83 00 94
83 00 U7 00106 Oj 118
23 00 40 00 35 00 30
34 CO 40 00 24 00

00 7 00
3 0.1 5 00 2 00
6 00 8 00 00
36 00

1
00 3^ 00 40

00 00 oo o

10 00 00 .1 00 lii

24 00 u 00 23 00 37
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70

; ool ?3
00 240

I 00
I oo!

I oo;

. 00,
' oo!

1 50; 2
. to 1

; 00; 5
! 00: 71
' 00 101
I oo; 17

I oo! 31

23'....

00 7
7

7 00
7 00

00, 13

oo; 30

oo; $3
00 245
001 8
oo; 5
00 91
00 5
001 18
CO' 7
CO, G
00' 5
CO 90
0O12I
OO 22
00 41

5!

CO' 6
00, 6
LO; 52
00' 3
00
00

00 $3 00
CO 245 00
oo: 4 00
oo; 5 00
oo; G8 00
oo; 5 00
00 10 00
75 4 00
0:)1 5 00
oo! 5 00
oo' 45 00
00 103 00
00, II 00
Co; 30 00
CO' 50
00; 3 00
CO' 3 00
oo; 39 00
00 1 CO
001 18 00
co; 33 00
00J75 00

17 00 10 00 13 50 11 00 10 00

2206

8 30

""so

9 SO C 00 S 00 4 00

'"'26

io'oa

4 00 G 00 5 00 G 73

35 CO
1 00

34 00
50

22 00

's'oo

13 00

'3'
66

00] 15 00
00, 70
00< 80

30 00
90

1 CO

IG 00
O*

1 OU

15 10
SO

3 00
50

23 CO
1 50

23 SO
20 1 00

26'66

20

2666

1 OJ

iooi

2 50
1 00 1 37U G 00 2 00

24 00 3 SO 25 go 24 00 10 00 10 00

30 00 23 00 33 00

i6'66

30 00

13 66

23 50 23 00 S3 00 23 00 27 00 S 00 30 00 18 00 33 00 17 00 ic'so! ss'co is'so kVoo 28'66

9 00 22 30 19 J7il 18 75 15 60

18 SO 13 00 15 59 14 00 15 00, 10 CO 21 50 14 00 25 00
I I I J

SO 00 30 00 70 00 54 50 3 X 50
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Tabular statement of the mimher of assessments, number of feet in inine,

number of shares, number of dividends, total amount of assessments and
dividends, amounts of assessments and dividends per share of the leading

mines in California, Fevada, and dealt in at the San Francisco Stock

Board, being an extract from a tabular statement by B. Wheeler, editor

of the San Francisco Stock Jteport.

Mr. Wheeler remarks iu regard to these statistics

:

Tho compiling of tlio, following st at istics may socm to the novice a light task, requiring

ncitluu- time nor trouble, although the inforulatiou that is given is tho )uost valuablo
ever published since tho mines that are upon the list of the San Erancisco Stock aiul

Exchange Hoard have assumed tho importance that is to them now attached. Tho
State of Nevada has proven herself in minerals to bo one of tho richest in tho Union,

and the speculation iu lu^r mines has built uj) a business iu this city wherein profit is

concerned that is equaled by uouo othiu'. Her wealth was first made kuowu by the
ciipital drawn from San Fraiicisco, and tho greatest portion of tho stock iu her richest

miues is owned by its residents, yet so great is the ignorance pertaining to them, that

men claiming to be well informed upon tho subjiict, unhesitatingly avow that far moro
money has been spent in <leveIoping her mines than what has been extracted from them,
while tho dividends would not como within 25 per cent, of the amount collected for

as.sessmcnts. Doubting tho corrcctne.ss of such assertions, I cntcn'd upon tho un<ler-

takiug of collating tho aggregate amounts that havo bcou disbursed iu dividends and
ccdk'ctcd by assessments, by and upon the mines that arc now dealt in daily in the Saa
Frauei.sco Stock 15oard. Tile figures which are below presented go to show that tho
dividends far exceed tho assessments, and that the miues on the Comstock havo nsturued

a splendid interest u|)on tho money that has been spent iu d(!v<'lopiug tluMU, and that
no other speculation ha.s been more (u even as prolitable. Included iu the number will

bo found miues that have never returned a single dollar in dividends, and some that
have been reincorporated, but had disbursinl dividends previously. The Delcher, for

instance, before its late reincorporations iuul removal of its oliice to this eit.v paid out
to stockholders §421,200, equal to §40.-> per foot, and levied assessments to tho sum of
g410 per foot, aggregating §426,400. The conect total of the Sierra Nevada assessments
I was unablc! to a-scertain, as some of the old books havo been mislaid or lo.st, while tho
secretary of tho justice refused to furni.sh tho desired information. The importance of
tho work which ! present to tho members of tho San Francisco Stock Board for their

consideration can onl.y be nuule manitest by the manner in which it is received and
appreciated. It has been a laborious and wearisome task to gather tho iufornuit ion which
is given iu the following statement, and I hope that it will meet with their commend-
ation, and also bo tho means of informing those who aro ignorant of tho vast amount
that the Comstock and other silver lodes in Nevada havo contributed to tho wealth of
the world.

Companies.

s
a

1
c
fzi

a
u
a

o
S
6

No.

Bhiircsinmine.

No.

dividends.

C 35

il
- a

o z Total

amonnt

divi-

dends

disbursed.

S ^
Anjoimt

dividend

per

sbare.

CAUFOnXIA.

1, aio
l,(i80

1,800

3,700
20, 000
18,000

000
4, OUO
5, oeo

32
57

44

$836, 000 00
1, 574, 050 00

$326 00
78 70

8
1

19
1

$.>-t, 000
r<, 000

53,880
5,000

S3 00
1 00

13 47
Union M. and M. Co

1 00
St. I'aliick G. M. Co 1,800

117, 880 2, 410, 000 00

WA8II0E, NEVA1>A.

5
i
7

41
3
9
7

21
34

300
2,900
1,040
2,500
2, 800

130

1,100
COO

2,000

B,000
11.000
10, 400
5,000

28,000
1,500
11,000
12, 000
8,000

29
6

io"

132,000
52, 200

102, 400
1, 077, 500

402, 000
218. 880
J127. GOO
623, :no
436,000

22 00
4 .10

18 .10

215 ,10

IG .10

140 00
11 00
.11 94

Bullion
2, 212, 000 00

78, 000 00
CO 00
so 00

858, OOO 00
36,000 00

71 50
54 30 ; 7 00
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Tabular statement of the number ofassessments, ijc.—Continued.

Companies.

"a
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50
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6
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g
.S
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6
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c
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H 3
= 5o .2£3
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o
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£
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c J3
+j a:
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£
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Washoe, Nevada—Cont'd.

G
8
1

4
9
34
10
29
11

4
5
IS
15
5
13

35

75
400

3, COO

13i
1,200
400
184

2,000

1,200
8, 000

12, 000
.500

4,800
8, 000
4,000

10, 000

31

"s'
30
34
30

$90, 000
128, 000
12, 000
3.'>, 000

501, COO
GIO, 000
430, 000
IOC, 200

$513, COO 00 $75 00
IG 00
1 00

70 O'J

117 00
70 25
112 .W
10 03

$428 00

Gold Jlill Quartz 4I,2,")0 00

3, 820, 800 00

1, 518, 000 00

1, 007, 500 00

S3 .50

797 25
)8D 73
2CG 87

Goul<l ifc Curry
Hiilo & Norcrosa

95 2,000
10, 000
10, 800
12, 800
le, 000
G, 400
20,000
22, 800
24, 000

32
1

22

52'

ii'

70, 000
103, 000

1, 004, 000
fi,33, G88
408, 000
180, 800
450, 000

1, 2.'i2, 000 00
20,000 (,0

1, 394, 400 00

35 00
10 ,50

73 33
49 38
29 25
28 25
23 50

eac 00
2 00
8G 251,400

1, 200
800
IGO

4, 288, 000 00 2G8 00
So<^rL'g.ated Ik'lcher
Sierru Niiv.ltlu 102, .'00 00 51 25

Yellow Jacket 14 1,200 19 1, 518, 000 1, 884, 000 00 C3 2i5 78 50

Total 9, 830, 038 19, 112, 0.10 00

WHITE PISE, NEVADA.

Consnlidntcil Silver Wedgo. .

.

20,000
50, 000
12, OCO
30 000

20i 000
10, 000
21,333
20, 000
30, 000
21,333

3
2
y

6
2
3
5
^
3

o

....

250, 000
9, 000

55 800
3->] 000
40, 000
95, 399

102, 000
G, OOJ

3C,00O

•
5 00

75
1 ,5.5

1 CO
4 00
4 50
5 10
20

$45 pit.

Hidden Treasure Cousolula'd. GOO
1 800

4, 000 10, 000 00
33,499 50

1 00
1 50Original Hidden Treasure

1, COO
3, 000
800

Sliver Vault

Total G35, 399 43, 499 50

BATMLE MOUNTAIU DISTBICT.

Nevada Butte 1 4,200 40, 000 40,000 1 00

ELY DISTmCT, NEVADA.

Meadow Valley 7 CO, 000
30, 000

4 210, 000 270, 000 00
30 000 00

3 50 4 50
1 004, 000

Total 210, 000 300, 000 00

EUKEKA DISTKICT, KEVADA.

50,000
50, 000
50,000

o 87, 500 00 1 73

Mineral Hill..?.

Total 87, 500 00

Grand tot,al 10, 829, 317 21, 953, 049 00 1

LANDER COTJNTY.

Hccse River district.—The Lander Hill mines are at present practicall.y

tLe only ones worthy of notice in lieese liiver district, no others of any
note being worked. The veins of this hill have been so often and so

correctly described, that it is impossible to add anything of interest to

essays formerly brought before the public. Much expense has been occa-

sioned in working the Lauder Hill mines by the frequently occui ing faults

in all the veins, which sometimes throw their lower portions hundreds of



112 MINING STATISTICS WEST OF THE ROCKY MOUNTAINS.

feet out. of the plane of the upper part. The veins being narrow, this has,

in spite of their richness, brougiit about the abandonment of many, and at
the time of my visit only the North Star and Oregon mines of the Manhat-
tan Company, and the Buel North Star (belonging- to an English com-
pany) were at work. I mean to say that these mines are the only ones of
note now worked

;
many others are worked in a small way, yielding,

perhaps, one or two tons per month, but they hardly pay their way.
The ores of all these veins are, as is well known, ruby -silver, dark and
light, polybasite, enargite, stephanite, and i>riucipaily fahlerz ; silver-

glance is rare.

A pleasing peculiarity of the veins is, that the ores in them do not get
poorer in dei)tli, but tliey have rather improved so far. This will, of
course, have its limits ; but this much is certain, that the future of these
mines is as assured and certain as it can be in the best of mines.
The difficulty of cheap reduction of these refractory ores has been most

happily overcome by the Stetefeldt furnace. One of this kind has been
built at the Manhattan mill, the construction of which differs somewhat
from the former pattern, and with which highly favorable and gratify-

ing results have been reached. 1 will only introduce a short sketch of
this furnace here, and, what is most important, the results of the lirst

month's actual working, as derived from the certificate of Mr. Allen A.
Curtis, the efficient agent of the Manhattan Company, to whose fore-

sight and sagacity the company is principally indebted lor the introduc-
tion of the furnace. The Stetefeldt furnace at the Manhattan mill is

larger than that at Eeno, and instead of being heated by a wood lire is

heated by the gttses ])ro(luced from charcoal in two gas-generators. A
third generator i)roduces the gases for heating and chloridizing the
dust drawn over into the main line by the strong draught.
The impression at once received by looking at the furnace is that of

an extremely solid and strong work before you—one that is not apt to
require many repairs for years to come ; and, in 'fact, in this lies one of
the main features of the furnace, so well illustrated by the one at Reno,
which has now been continually running for over a year without re-

quiring the least repairs. And the Keno furnace is not nearly as well
built as that in Austin. Any one who knows what an expense is con-
tinually incurred by the repairs necessary in reverberatories will be
able to appreciate this feature of the furnace. Its entire height from
the cooling Hoor to the hopper is nearly thirty feet ; while the actual
distance through which the pulverized ore and salt fall against the llame
is about eighteen feet. Tiie ilame Irom the generators enters the fur-

nace a little over six feet above the cooling tloor, and the bottom of the
tine above is four feet six inches below the top. The inside size of the
shaft, at its lower end, is tive feet square. The bottom in(;!ii»es toward
the discharge door, and tapers toward the top, where the size of the
shaft is reduced to three and a half feet square. The I'eeding machin-
ery is a very perfect arrangement, but it is not easy to describe it with-
out the aid of drawings, and I must be content to say hero only that it

sifts the ore into the furnace, finely divided, in a continual shower.
A very extensive system of dust-chambers is connected with the fur-

nace. As the dust has to pass the fire-i)lace in the main lino before it

can reach them, the ore found here is always the most perfectly roasted.
From the dust-chambers the waste heat passes under the large dry-kiln
and thence into the chimney. The following are the working results of
the. furnace, accorduig to Mr. Allen A. Curtis, agent of the Manhattan
Company, for the lirst month

:
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Quantity roasted per day, 22 tons.

Labor of eight men, including coolers, $30 50; per ton §1 39
Fuel: 3,100 bushels coal, at 'iDc, for 312 tons; i)er ton 2 68
Salt: 53,315 pounds; cost, §886 38 for 312 tons

;
per ton 2 77

Total cost of roasting per ton in Stetefeldt furnace.; 6 84

This compares with the former roasting in reverberatories, as follows:

Labor: 22 men, cost §2,212 for 347 tons; per ton |6 37
Fuel: 236 cords wood, at |:8, $1,880 for 347 tons; per ton 5 42
Salt: 70,017 pounds; cost, $1,234 14 for 347 tons; per ton 3 56

Total cost for roasting in reverberatories 15 34

This shows a saving per ton of $8 51, which is enormous. Mr. Curtis,
in his letter, concludes: "I think the saving hereafter will be much
greater. The working of the present month (August) will, I judge from
tests made thus far, reach ninety per cent, fully."

The Manliattan Company's own mines cannot supply the furnace and
mill, and they do, therefore, a great deal of custom-work. They are
generally working very rich ores, which, for the month of August, aver-
aged $300 per ton.

The above refers to a visit to Austin in August. In October the Man-
hattan mill was still the only one running, and its success kept the dis-
trict as well as the town of Austin quite busy. Mr. Curtis, the skillful

agent of the company, was buying ores from everybody, and was re-

ported to secure for his company immense profits in the business.
It is practically a fortified monopoly, since the company owns the ex-

clusive right to treat the ores of this district in tlie Stetefeldt furnace,
and nothing thus far discovered can compete with that furnace for
economy and perfection of working. The actual saving in the expense
of treating ore, as now ascertained, is some $12 per ton; and the yield
is, at the same time, considerably higher in percentage of the assay
value than that of tlie old reverberatory process. Consequently, the
gain in the treatment of rich ores may be $20 per ton and upward.
There is much complaint in Austin that the prices charged by the Man-
hattan mill are not reduced, in consequence of this great saving by the
new process. It is the same feeling as that shown in Colorado toward
Professor Hill. In a certain sense it is natural and justifiable; in
another sense it is quite unfair. The miner feels wronged when he
receives Mt half the value of his ore, and finds the mill-man or smelter
pocketing the largest share of the profits. But this state of things is

natural. Mining, especially as it is carried on in most cases in the West,
is a rude and simple business. When bodies of ore are found, they are
gouged out and carried to the reduction works. AVhen no more is found,
the mine is generally abandoned and a new one opened. With the ex-
ception of the exorbitant sums expended in wages, there is little capital
involved in such mining work. Much money is wasted; little is in-
vested. Mills and smelting-works, on the other hand, require capital,
skill, and business management. They combine commercial with metal-
lurgical risks. They may be ruined by their own failure, by the failure
of the mines, or by competition; thus being liable to three dangers,
wliere the mines are only exposed to one. In older countries, where the
supply of ores for metallurgical establishments is more regular and
secure, the risks are not so great. In this country, and especially in
Nevada, it is significant and pathetic to see how almost every stamp-
mill has been abandoned, sold at auction, transported to other districts,

H. Ex 10 8
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«

tinkered, rebuilt, and sold and removed again, in disastrous repetition.

While the sun shines, such au enterprise must make hay in a hurry;
for the rainy day is certainly coming.

It is curious that every man in these regions wants to get high prices

for his own labor, and to realize 3 per cent, a month ou his own capital,

while he expects other people to be content with fair wages and 7 per
cent, a year. Incredibly enough, it was the popular impression that
foreign capital should and would be contented here with the moderate
remuneration which it receives elsewhere. In the eai'ly days, there was
a unanimous Macedonian cry for capital. Well, capital came, to help
" develop the country," and to be, for a time, helpless in the hands of
labor and speculation. Science came, in obedience to a similar call;

and scientific men found themselves classed with charlatans and pre-

tenders, petted so long as they would aid tlie schemes of si)eculators,

and scorned when they attempted honestly to serve the truth and per-
manently benefit the country.
But the invocation of the aid of capital is not altogether a one-sided

affair. Capital and science have now their hour of revenge. Labor must
succumb

;
speculation must give way

;
unfortunately, even the interests

of the whole community must suffer somewhat for a while ; but it is a
righteous retribution.

When the Steteleldt furnace was built and successfully tested at Twin
Elver, the people laughed at it. They did not want any new-fangled
notions, merely intended to save a few dollars a ton in treating ore. For
some two years the inventor struggled in vain for an opportunity to
prove his success, while one of the "practical" men of Austin pro-
nounced the furnace a " chemical monstrosity." The Reno experiments
were received with a sort of stupid surprise; and shortly after, the
Manhattan Company purchased, for a large sum, the i-ights for lieese
Eiver district, ifow, when it is too late, the people are very righteously
indignant to find themselves in the hands of a " monopoly." But with-
out this monopoly they would be a good deal worse oft'; and, moreover,
the profits of the Manhattan Company, large as they now are, are no
larger than they ought to be, to reward that association and its agent
for the outlay of capital, time, and skill which they have made in this
district.

But whatever maj' be the opinion concerning the policy of the Man-
hattan Company in charging 830 to $35 per ton for reducing ores, and
returning only 80 to 85 per cent, of the assay value, it is certain that the
owners of the Stetefeldt furnace have nothing to do with thfl matter.
They have publicly declared their disinclination to dispose of exclusive
territorial rights, and they charge no sum whatever for the privilege of
erecting the furnace. Their royalty is fixed at $2 per ton of the ore
treated, in localities where, as in this place, a saving of from six to ten
times tliat amount can be ettected.

The dissatisfaction of the Eeese Elver miue-owuers culminated In the
formation of a company, which Intended to repair and open the mill
known as the Boston in Austin. I have not learned what inducements
this company intended to hold out to miners, and how they expected to
compete with the Stetefeldt furnace with their reverberatories, but it is

certiilii that the enterprise was not carried out during 1870.
I have remarked above that the Manhattan Comjjauy generally works

very rich ores. As au example, I give below a table which is compiled
from the books of tire Manhattan Company, presenting an extraordi-
nary lot of ore from the district of Secret Canyon, in this county, and
that of Miueral Hill lu Elko County, all of wliicli were worked during a
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fortniglit. I doubt if the record of any works anywhere for the reduc-

tion of silver ore can surpass or equal the list

:

Mines.

Saratoga
Aurora West
Tuolumne
Morris & Caplo.

Do.
DoUarliide
Oregon

Do
Do....

Plymouth .

MmEKAL HILL.

Northoy & Co .

Do
Do

SECRET CilNTOX.

Page & Corwin

.

Value per ton.

§786 41
386 25
949 73

2,7ri8 94
819 91
945 00
429 22
738 31
609 00
859 26,

887 9?
937 72
830 2(*

539 93

While these must be considered grand results, they are by no means
as grand as these and other districts are capable of. But wc should

bear in mind that small lots of very rich ore may build up but will not

sustain settlements. The low-grade ore of a district, which is the great

bulk of its product, must be relied on to maintain large and prosperous

communities. Eich oi-e benefits the individuals, but the poorer or ordi-

nary grade promotes the interest of the whole. The time has undoubt-

edly arrived for utilizing those large bodies of ore, worth from $40 to.

$70 per ton, which have been hitherto wasted or neglected. The period

of speculation has passed, and it is time that we should begin to under-

stand and husband our resources. If any miner owns a mine that will

produce $iQ or $50 ore in any reasonable quantity, he ought to make his

title clear, and hold on to the property, for the day is not distant when
it will be valuable.

In Lander County especially exists an enormous amount of these ores,

which so far have been called low grade, though in older countries they

would be considered very rich.

Spring Valley and Cortez districts have contributed small lots of ore

toward the aggregate in-oduct of the county. Their value will be

found in another part of this report, in the assessor's returns of Lander
County. In Mineral Hill a Stetefeldt furnace has been erected by Mr.

Curtis', the superintendent of the Manhattan Co., at Austin, and I am
informed that it was put into operation late in the fall. The ores of the

district are reported to be a rich variety of Stetefeldtite. Mineral

Hill is about forty miles from Carlin, a prominent station on the Cen-

tral Pacific road. The district was discovered about two years ago, and
now there are five hundred souls located here. Among the most pro-

mising and leading mining claims are the following: Keystone, Argeu-

tum, Monroe, Korman, Grant, Grey Eagle, Wissahickon, and Austin.

The following are the assessor's returns for Lander County, compris-

ing the four quarters, from Jidy 1, 1869, to July 1, 1870

:
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Assessor''s returns for tlie quarter ending September 30, 18G9.

Mine or company. Tons. Pounds.

REESE RIVER.
Black Lcflgo
Lodi --

Harriot Lano
Inmol -"

Harding and Dickman
Bailey
Eoyal American
Tiiolomno
Niagara
Chicago

J

Maggie
Baker
Shakespeare
Plymouth
Kelly
Florida
Florida, 2i\ class

Lane and Fuller Company
Lane and Fuller Company, 2d class

Jo. Lane
Jo. Lane, 2d class -

Troy
Troy, 2d class

S. C. Baker
Manhattan Company
Whitlatch Yankee Blado
Whitlatch Yankee Blade, 2d class

Smith Company
Kihock
Homeward Bound '.

.

Wayant

CORTEZ.
jiretic and Garrison
Walker Company
Ross Company
Carter Company
Taylor and Passmoro
Kenney Company
Berlin
Olsen Company

MINERAL HILL.
Northcy Company
Corse Company
Godwin Company
Powell Company
Spencer Company
Yaudell Company

SPRING VALLEY.
Ked, White, and Blue
Berry Company
Griiut

Providence
Ross
Smith Company
Woods Company
Williams Company

EUREKA.
Gem

2
4
2
6
9
1

1

9
3
2
7
7
2
6
1

3
17

460
35
7
4
11

8
24
638

8
14
2
16
3
1

271
3

26
8
10
11

4

7

29
6
1

2
12
3

1,6S0
424
271
888
606

1,410
278

1,930
944

1,897
540
597

1,266
1,296
308
609

'i,"27i'

100
338

1,296
1,585
632

1,632
1,592
675

1,074
490

1,559
1,902
264

1,660
1,829
1,547
695
241

1,735
531

1,356

932
978

1,114
512

1,339
1,257

1,596
712

1,750
70

1,290
1,348
1,164
518

514
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DccTncting tho amount of ore, 56 tons C23 ponnds from INIineral Hill, w-hicli is in Ellco

County, wo liavo 1,762 tons 973 ponnds as tlio product of Lander County during
tho last quarter. Tho value of the biiUiou ])roducod amount.s to $25:!,197 (iO, which is

an average of $139 21 per ton. That is about the average of the lot of 4(i0 tons pro-
duced by the Lane and Fuller Company. Tho average of Die ore produced by tho
Manhattan Company is considerably lower than that of several ])receding quarters.
The average of the ore i)rodnced in Reese River district during tlio (juarter -is very
good; Mineral Hill is high

;
Spring Valley (in small lots) is fair ; while the average of

Cortex is lower than usual. TIu) Arctic and Garrison are totally distinct mines in tho
latter district, yet their i)roduct is lumped in the assessor's roll; so that tho value of
the ore iiroduced by either cannot be determined.

Assessor- s returns for the quarter ending December 31, 1869.

The following table comprises the names of thirty-two sources from
which bullion was obtained, while the assessor's book specifies eighty-

four; but I have omitted all lots of ore less than one ton, as well as all

lots where the name of the mine or company is not given. Nearly one-
half the entries in the roll of the assessor make no mention of tho
mine which produced the ore to which certain amounts of bullion are
credited.

Mine or company. Quantity.
Average
per ton.

Chester
Doyle & Co
Kaleseed
Timoko
Roman
Saratoga
Silver Circle

Buel North Star ,

Florida
Florida, (west) '.

Manhattan Company
Whitlatch Yankee Blade
Maggie
Star of the Evening
Plymouth
Chicago
Great Eastern, (dump)
Harriet Lane
Isabella

Silver Chamber
Troy, (six lots)

Lewis
Black Ledgo

CORTEZ.
Arctic
Garrison
St. Louis
Mount Teuabo
Berlin

EUREKA.
Buckeye Company

SPRING VALLEY.
Providence

SECRET VALLEY,
Telegraph
Page & Corwin

Tons.

1

7

2
3
1

21
2

37
22
13

3C0
8
6
2
2
22
3

14

4
2
33
3
1

76
47
25
13
9

72

2

Pounds.
1,898
868

1,814

1,879
1, 124
556
432

1,096
9()2

1,540
918

1,846
534
310

282
520
918

1,394
1, 3.54

4G6

27
964
863

1,546
1, 593

1,450

984

1,078
264
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It may be stated that the entire ore pi-bduct of the quarter is 993J
tons, about one-half tlie amount produced during the previous quarter.

The total value of the ore is §103,475, which gives au average of $1G'1 42
per ton, it being understood that the computations are in gold. During
the quarter the lots of ore brought to the mills Avere mostly small ; the
only considerable lot produced hy any mine or company being that of
the Manhattan, the average yield of which is ueaiiy up to that of pre-

vious quarters. The only noticeable feature of the returns is the decrease
in the product of ore.

The table specifies only one lot of ore produced in Spring Valley,
while the assessor mentions ten ; but he gives the name of the mine
from which the ore was obtained in one instance only; in nine cases it

is credited to Black, Brown, or Green. This is true in a less degree of
Cortez and Secret Valley.

In conclusion, I must observe that the returns of the assessor contain
no information respecting the product of lead bullion in the district of
Eureka during the last quarter. Eeports have credited that district

with producing a considerable number of tons of ricb lead, but the
assessor's returns give no data by which to verify them.

Assessor's returns ofproduct of minesfor the quarter ending March 30, 1870.

Mine or company. Quantity. Cost. Total.

^ EUREKA DISTRICT.
Tons. Pounds.

57 928 $48 56 82,790 88
298 582 48 56 14,487 '28

SECRET CANYON DISTRICT.

10 1,030 4G0 94 4, 846 87

BEESB RIVER DISTRICT.

Whitlatcli Mine 12 1,290 a33 69 4,219 53
Do 3 846 228 49 782 15

36 1,914 446 30 16, 494 25
Tuolumne 15 602 193 97 2,.'j80 11

12 1,500 122 30 1,559 45
North Star 45H 196 150 23 63, 822 12

83 1, 076 322 97 26, 980 36
17 430 160 64 2,763 95
12 220 323 76 3, 921 71

Buel North Star .•. 107 468 166 06 17, 808 08
Troy 78 42 161 55 12, 604 .50

Do 0 746 133 83 49 92
Do 1 318 316 22 366 50
Do 4 1,980 115 69 577 31
Do 4 1,730 157 72 752 76

Total number of tons of ore raised in Lander County, l,457iffg tons;
value, $228,890 83. All small lots from various mines, not named, are
omitted in the above table.
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Assessor's returns ofproduct qf mines for the quarter ending June 30, 1870.

Mine or company.

EUREKA DISTRICT.
Cli.amjiion i

Biittoi-Cup Company
Homo Ticket
J.iclcson

Do
Riclimond
Husick
BiiUwhacker
Wilson
Bis Bilk
Jjnd Byron
Southern Pacific

SECRET VALLEY DISTRICT.
Page
Bacy
Badges

CORTEZ DISTRICT.
Mt. Tenabo
Garrison

Quantity.

Tons.

1,017
180
44

333
460
17
10
70
20
12
11

18

48
10
27

46
17

Pounds.

856
500
699

1,000
1,517
1,561
918

733

233
1,981

Cost.

$64 50
45 55

25 00

Total.

|S5, .596 50
8, 199 00
1, 110 70
8, 155 00

11, 180 58
,522 31
210 00

1,415 17

571 96
186 89
330 00
551 00

7,630 00
300 00

540 00

3,011 22
3, 978 77

There are no returns from the Manhattan Company in Eeese Eiver dis-

trict, on account of the bniklinfj of Stetefeklt furnace. Total ore raised

and reduced in the county, 2,397 tons; value, 8119,488 41.^ All small
lots below 3 tons, from various mines, and those from mines not named,
are omitted in the above table.

Eureka district.—This district has attained high prominence during
the year. It lias been known for about six' years as a region which con-

tains base metal ores, but the discoveries previous to the fall of 1809
were not .such as to cau.se the district to be regarded as of much value.

All this is now changed, and Eureka may safely be clas.sed among the
most promising districts in the State of !Nevada. The rapid advance in

the monthly yield of bullion points so strongly to this, that even tlie

outside observer is forced to come to such a conchision ; but to those
wlio have visited the district and its mines, and who can appreciate a
real not fancied abundance of ore, the fact is (piitc evident.

Eureka district is situated in Lander County, Nevada, about forty

miles west of Hamilton, and si.xty-five miles east of Austin, in a spur
of the Diamond range of mountains. The prevailing rocks in the
district are dolomitic limestones, quartzitcs, sand.stones, slates, and
occasionally these stratified rocks are capped by a coarse-grained, white,

trachytic tuffa. This district compares very favorably with most others
in Nevada, in regard to the abundance of wood, grass, and water.

The first silver mines were here discovered about six years ago. They
lie in New York and Secret caiions, and occur in limestone. The ores

in these aro^ sulphates, autimoniates, and carbonates of lead, carrying
from $20 to*8200 silver per ton, and stctefeldtite, galena, and a mineral
similar to bournonite. They are very quartzy, and the deposits are
rather limited.

Some of the most promsing of these mines were sold to a New
Yoric company, and considerable money was expended. An eifort was
made to smelt the ore, but the same fate that seems to have followed
most investments of eastern capital followed this, and the mines were
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pronounced a failure. The ore contained too nmcli lead to permit of
successful T/orking (even by roasting previously) by tiie mill process, and
the district was virtually aband(jned until 1SG<S, when Major McCoy,
Jerry JMiller, and their associates, finding that the ore in the district

was very rich in lead, and contained a large amoniit of silver, and con-

siderable gold, employed Mr. Stetefeldt to erect a furnace, which was
put in operation in the spring of 180!), with at first poor success, though
results wei'e not altogether discouraging. About this time a number of
mineis visited this district from the White Pine, and other valuable
mines were discovered and located.

In the fall of 1869, Colonel G. C. Bobbins built a small furnace at
Eureka, and demonstrated that the ores could be successfully smelted.

Soon after, the McCoy furnace made a nioi'e successful run on ores from
the new mines. About this time Colonel David E. Buel, in company with
othei's, leased the McCoy furnace, and bonded the Buckeye, Champion,
and Sentinel mines. The ore was worked successfully, it being of a
character very well adai)tcd to the smelting i)rocess. The mines carry-

ing these excellent smelting ores are located on Mineral Hill, two and a
half miles west of the town of Eureka. They have secured the future of
the district, and are certainly the most extensive deposits of middling
high-grade ores at present known in Nevada. Although carrying a
high percentage of base metals, they are, nevertheles.s, the most valuable
mines discovered during the last lour or live years. At the locality where
these deposits occur, the rock strata arc highly inclined, and tlie ores
occupy a zone running with the strike of the strata, and either at or
very near to the contact line of limestone and qnartzite beds. This
zone has been followed for miles, and deposits of greater or less magni-
tude have been found everywhere. The quartzite is nearly always the
foot-wall of the dei)0sits, while the limestone may be termed the hang-
ing wall; sometimes, however, the ore lies entirely in the limestone, a
short distance above the quartzite. The Buckeye, Champion, Jackson,'
Sentinel, and Eichmond, are at present the most important mines. On
these the most work has been done, and huge dei)0sits are fully exposed
to view. The Buckeye and Champion, for instance, have been worked
to a large extent as open quarries, and to prove the continuance of the
ore in depth, two shafts have been sunk in the Buckeye, 75 and G5 feet

in depth, respectively. The two are connected by a level, which passes
on in opposite directions from both shafts for some distance, so as to

niiike the whole length of the level 75 feet. In this level is a chamber
IG feet square, cut out m the ore, which does not touch the limits of the
deposit on either side. A cross-(;ut at another place, 30 feet in length,
has also failed to define the width. The Buckeye and Champion are
close together, and are both owned by the same San Francisco company,
whi(!h bought them, together with the Sentinel, another adjoining mine,
from the original discoverers, for $100,000. It was an exceedingly low
price, especially as there were some 2,000 tons of ore on the dump at
the time of the purchase. This ore, in fact, is all that was paid for, as
•will appear from the assays to be given hereafter.

The history of the formation of the present Eureka Consolidated
Company is related as follows: After Colonel Buel had satisfied himself
of the smelting qualities of these oi'es, he resolved at once to build large
smelting works, and a company was formed, consisting of Bnel, Bate-
man, Allen, Ingoldsby, apd Earren, and called the Bateman Association,
who took the nmtter energetically in hand. No sooner had Mr. Wm.
Lent efi'ected the purchase of the Buckeye property, which consists of
six locations, than he effected a consolidation with the Bateiuaii Asso-

4
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ciation, thus uniting one of tlie largest properties in the State. The
new company, known as the Eureka Consolidated Mining Company,
now liolds the following mines: The Buckeye, Champion, Sentinel, Cen-
tral, Eoseland, and Mammoth, together with the smelting works erected
by Buel and Bateman.
From the Champion, ore has been taken from an open cut about 25

feet deep, 10 feet wide, and 25 feet long, and from a large chamber
about 20 feet square, which is heavily timbered. The only outcrop of
this tremendous deposit was a three-inch crack in tlie limestone, filled

with hydrated oxyde of iron. A blast put into the limestone threw off

a tiiin cap of not more than s!x or eight inches, which covered the
whole deposit, and which is again overlain in several places by earth
from four to six feet deep. The ore is an earthy carbonate of lead, in

which lumps of uudecomposed galena arc found. This galena is almost
invariably covered with a thin crust of a product of the decomposition
of galena and arsenical pyrites, i,vhich is probably analogous in com-
position with stetefeldtite, and in which the autimoniates seem to be
replaced by arseniates. This crust is much richer in silver and gold
than the galena or carbonates. Mixed with the latter occurs con.sider-

blc arseniate of iron, easily recognizable by its color and by blow-pii>e

tests.

The following averages of the assays of the ores smelted up to the
end of April, comprising many thousand tons, will give an idea of the
richness of these ores

:

Silver. Gold .md silver.

Champion §67 53 §75 70 jier ton.

Buckeye 75 75 83 GO "

J.acksou 81 10

Tlie figures are taken from the assaying records of Messrs. Jungjohn
& Hartwig, and vouched for by them. The contents of gold are about
$40, the balance is silver, and the contents of lead, from 40 to 50 per
cent., are not included. A lot from the Em])ire, a mine lying in the
same zone as the foregoing, has assayed as high as 690 gold and .$186

silver per ton. Theoresare so easily extracted with pick and shovel alone,

that one man can take out ten tons per day, and two miners have
actually so far supplied the two furnaces of the company.
A second group of mines, the Grant, Sauburst, lone, Summit, Es-

meralda, &c., are situated on Mineral Hill, southwest of the Buckeye.
The ores here are mostlj' stetefeldtite, and carry much quartz. They
are, however, very rich in silver and gold, and assay from .$80 to $800
per ton ; but the occurrence is irregular and nest-like. Tlie Sunburst
seems to contain the greatest quantity of ore.

Northeast of the Cham])ion, and in the same mineral-bearing zone,
across a cafion, a number of very promising mines have been lately

discovered by Loucks, lligsby & Co. The East Star and Wide West
are the most prominent, and have been traced over 1,000 feet.

The deposits lie also under a thin cap of limestone, and carry below
this an iron cap of little depth. The following assays, made by the
before-mentioned assayers, have been furnished me

:

Samples from mines of Loucks, Eigsby & Co. Silver. GoW. Lcid.

1 $m 33
151 93
77 46
59 56
372 10

452 40

$63 00
30 00
18 00
18 00
48 00
72 00

25 per cent.

2
3
4

5
6
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An average, taken of all these samples after crnshing and mixing,
gave $307 -26 silver, §42 gold, and per cent. lead. In these same
claims an iron ore is found close under the limestone cap, and embedded
in the carbonates, which assays $300 10 gold and $16 06 silver. It is

probably a product of decomposition of the arsenical pyrites which are
found undecomposed in the galena below.

Before closing this description of the mines in Eureka, I must mention
a peculiar ore occurring in the Page and Corwin, a very important de-
posit in Secret OaQon, seven miles south of Eureka. This ore is evi-

dently a product of decomposition of iron pyrites and antimonious ore,

but assays up to $2,000 per ton in silver. It mills from $200 to $500
per ton, according to selection. The quantity exposed is very large, as
may be seen, when I mention that the chamber opened is 40 feet in di-

ameter. The ore is sent to lieno, and is there roasted in the Stetefeldt
furnace, and worked in the mill, or to the Manhattan Mill at Austin.
The carbonates and galena ores of the district are smelted at Eureka,

as before mentioned. The district commenced producing regularly last
December. All that time only one furnace, McCoy's, was in operation.
Now there are fourteen furnaces built in the district, all in and close to
the town of Eureka. Six of these furnaces were running at the time
of my visit. These are all built after the same general pattern, which
is not a very good one, as I shall show hereafter.
On the 30th of June, the results of previous smelting in Eureka were

as follows

:

Bateman A8sociatioii(two fur-
naces) had produced 373
tons, average value |348per
ton $130,152

Marcelina Mining Companyj
of San Francisco, 200 tons,
average value $350 70,000

McCoy Furnace, 110 tons, av-
erage value .$450 49, 500

Buttercux) Mining Company,
of New York, 100 tons, aver-
age value ^375 37, 500

Wallace& Bevau,of Pliiladel-

phia, (two furnaces) 75 tons,

average value |3 50 20, 250

Total, 959 tons 313, 402

Thus showing that the large
quantity of 859 tons of lead bul-

lion, with an aggregate value of
$313,402, was produced by this

district in the first six months of
smelting, the major part having
been actually produced, however,
during the last three mouths.
Mr. Guido Kuestel, a mining

engineer and metallurgist, well
known on the Pacific coast, has
had occasion to visit Eureka du-
ring last summer. In the Scien-
tific Press he describes the smelt-
ing operations and furnaces of
Eureka as follows:

Shaft Fiirnaco-v'ci tical section.

Tliej are vertical blast or cupola furnaces, with a squaio horizontal section. The
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blast is aclmittcd through three tuyeres, one at th(! back ami ouo at each side. The
mouth or uozkIg of the tuyeres is generally three inches in (liamcter, aclniitting a very
large amount of wind—too much, consideriug the horizontal dimtmsions of the l iinuiccs,

which are about two feet square; and the easy fusibility of the ore. The shalt is from
twelve to sixteen feet high, from the tjiyeres to the charging hole. TIkj liearth is

about two feet below the tuyeres, and is made of stone, tlie front part alone being
formed of a composition. At the bottom of the hearth is the tap-hole, through which
the lead is run out at intervals. One tajiping gives about 200 pounds of pig lead,

which beiug run into molds, forms bars weighing from 80 to 120 pounds apiece. The
furuace is built of stone found here, lined inside with a fire-proof sandstone, which is

found at Pancake Slouutain, about twenty miles distant. This last is porous, and of
an excellent quality. Lately sandstone (equally as good has been found ;it Eureka.
The blast is furnished by fau-blowers. The illustration shows the common style of fur-
nace used. Hero A denotes the walls, built of a sort of porphyry tufa; B, the inside

lining of sandstone
;
C, the front of the hearth, of composition. The sliaft D has a

square horizontal section, and the shaft O a circular one. I is the charging hole.

The ore is principally cerussite or carbonate of lead. There is also sonuj galena, but
only in limited quantities at iiresent, and mostly changed into a dull, black mineral,
retaining tlie structure of galena, and apparently uuchauged in the center. Singularly
enough, the dull portion is richer in silver than the galena, from which it seems evi-

dently to have been formed, pcuhaps by the inlluonce of internal heat. It resembles
etetcfeldtite. On an average, the ore prepared for smelting contains 40 to 48 per cent,

of lead, §C0 to §60 in silver, and $15 to $20 in gold per ton. In bvilk, the ore has a yel-

low color, due to the iron in it. There is also arsenic in the ore, whicli, in smelting,
combines witli the iron, forming a white coniiiouud (speiss) somewhat lilce matte, and
holding $;JU to §45 per ton in silver and gold, aiul 24 per cent, of lead. The ore smelts
readily by itself, nothing being added except about 20 per cent, of slag.

Analysis of the slag shows the following composition, For the sake of comparison,
the composition of a Freiberg slag is also given. No. 1 is the slag from Eureka, and
No. 2 that from Friobcrg

:

No. 1. No. 2.

Silica 30.20 30.50^
Iron (suboxide) 50. GO 40.50
Alumina 3.01 8.50 I To form this requires 2,G60° F'ahr.,

Lime 7. 10 4. 00 ( and to melt it when formed, 2,402°.

JIaguesia 0. 90 3. 00
Lead (oxide) 8.70 7. 50 J

100. 51 100. 00

There is a little too much iron in-tho slag No. 1. For the protection of the furnace
lining a somewhat larger proportion of quartz in the ore would .seem to bo advantage-
ous. Yet as it is, there is a most fortunate coincidence of all the requirements for
easily smelting the Eureka ore. Aboiit 24 jiounds of charcoal are charged into the fur-
nace at one time, and from 40 to 45 pounds of ore, besides 18 iiounds of slag. Tho
charging is done in a very irregular manner, by shovels, and without weighing or
mea.suring. One furnace can smelt from eight to nine tons of ore in twenty-four hours.
Three and a half tons of ore yield about one ton of pig lead, or " bullion," as they i)re-

fcr to call it. Tho consumption of charcoal varies from 30 to 35 bushels to the ton of
ore. At present, it eo.sts about §20 to smelt a ton of ore ; it is prol)able, however, that
by using a fnrnaee of larger capacity, the expenses may bo reduced to $14 or fil.'x

When the furnaces are properly managed, tho loss of lead will probably not exceed
20 per cent. At present, however, it is larger, owing to several reasons, and very
largely to the very frequent use of crowbars about tho hearth, whereby a great deal of
lead is mixed in with tho slag. By using such largo tuyeres, it would seem that too much
wind was brought into the furnace, and without sufficient iiressuro. Hence the heat
is not concentrated in the snudting region just above the tuyeres, but is dill'nsed in

the upper part of tho furnace, and the carbonate of lead eonnueuees to melt at a dis-

tance of (>n<! or two feet below tho charging hole, and the lead is thus exposed a long
time to volatilizing inlluences. Hence, also, in the hearth the temperature is too low,
the slag stitl'ens, sticks to the walls, makes the constant use of tlie crowbar necessary
and takes up mechanically considerable lead. Again, the ambition of having a very
long run induces some smelters to keep tho furnace at work when it evidentlj' needs
repairs, and this is another source of loss of lead and silver.

The amount of speiss (tho conibiiiatiou of arsenic aud iron) is about 3 per cent, of
that of the ore. At present this is not treated further.

The bullion contains on the average about §170 in silver and §80 in gold, or a total of
§250 per ton. This statement must be taken, of coui'se, as a very general one. The
lead is at present shipped to Newark, New Jersey, for the imrxjose of extracting tho
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silvci' iiud gold. Tlioro is nothing to prevent its being cuiiellcd at Eureka, but diftbr-

ent cireuiiistauees induce tlio conipanios to send it away.
(V large liirtuiee, witli five tuj-ercs, and ca]>al)lc of smelting 24 toiis in twcntiy-four

Lours, is now being built by the Eureka Sniolting Company, under the finjierintend-

CTicc of Jlr. Ch. Vou Liiibenan. This furnace will be sis-sided, and in the middle of each
side, exce[>t tlie front one, comes a tuyere directed towards tlio center of tln^ furnace.

The diameterof the furnace, or rather the distance of tlio centers of opposite sides, is

three and a half I'eet at the level of the tuyeres, and i'our feet at the liivel of tlio feed-

ing liolo. Eroni thc! tuyeres to the feeding hole is 16 feet. The furnace will cost be-

tween $^,500 and S;!,000'

This description is generally quite correct, aiul it will only require a
lew .additioniil remarks to make it complete. At the sain<i time I will

try to point out the very serious defects which the present system of
smelting is snflering under. Not all thc furnaces are rectangular inside.

I know of at least one which is round. I'^roni the sketch it can be seen
that -the furnace here figured has a sort of bosh on three sides, com-
mencing about li feet above the tuyeres. Above, and just below the
charging hole, the shaft is also contracted, and the chimney is a foot

narrower than the shaft.

This form of the furnace tends greatly towards the formation of iron

sows, and also toward volatilization of an enormous quantity of lead
oxide, which carries always silver with it. Mr. Kuestel, in his article,

does not give the result of experiments made by him and Mr. C Von
Liebenan, at Eureka. According to these, 1 am inl'ormed from the most
reliable source, i. c, one of the experimenters themselves, .'JO per cent,

of thc silver and 40 per cent, of the lead contained in the ore are lost

at present, and this is really enormous. Another very bad feature of
the Eureka furnace is the large size of that part of the crucible lying
outside of the breast. In fact, the whole of it, two feet wide and about
one foot deep, is left entirely open. The consequence is,' that a great
amount of coal is necessary to cover up this si«ice; that the heat, which
sjn-eads too much upwards anyhow, on account of thc large quantity of
insufficiently com])ressed blast, cannot be maintained in the (;rncible

;

that the slag, which is a low silicate, and is therefore inclined to stiffen-

ing, becomes cold and short, and mechanically incloses particles of lead
which go over the dump. This takes 'place the more, as iron is also

reduced from the charge on account of the long tiine it is kept in a
reducing zone on the boshes, and bars are therefore frequently intro-

duced to loosen it. To do this the fore-crucible is opened and more
heat is lost. Considerable silver has heretofore also been lost in the
speiss which, to within a short time ago, went over the dump as ''white
iron." It is now saved, but not treated further for the present. I am
informed that part of the dumps, especially the oldest around the
Eui-eka lurnaces, assay as high as $80 per ton in silver.

As will be seen irom Mr. Kuestel's article, the proportion of coal used
per ton of ore is extravagant for ores as easily fusible as those at Eureka.
This is i^artly caused by the construction of the lurnaces ; but a great
deal of it is also due to the treatment of the coal, which is transported
in sacks instead of i-acks, and exposed to all kinds of weather, so that
it always contains a large amount of moisture, and is rather small and
soft.

In my ojnnion, the imin'ovements required in Eureka to make smelting
extremely profitable are : 1. More carefid burning of the coal, so as to
obtain it hard, in larger pieces, lustrous and ringing; transportation in
racks in the way done in Pennsylvania, New York, and the liastern
States generally. 2. Roasting of the ores in free heaps, with intermix-
ture of small coal to volatilize part of the arsenic and sulphur. This
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ought to be done at tlio mines, wliere wood is mncli clieapor tliaii in

Eureka. 3. Tiie furnaces must be dilfexently constructed, i. c, the walls
must come down straight to the hearth, or contract gradually about one
foot in the whole height from top to bottom, like the Eascliette or the
Piltz furnaces; the mouths of the tuyeres ought to be narrowed from
three to one and a half inches, and pressure blowers ought to be em-
ployed instead of the fan-blowers now used. The fore-crucible ought to
be closed, so as to protrude not inoi'e than four inches from tlie breast at
the commencement of the campaign, and not wider than six inches. 4.

As long as no dust chamber's can be connected with the furnaces, (which
would undoubteilly be the best,) the stack ought to be rather wider than
the furnaces than narrower, so that the draught may be reduced to a
minimum, and thus the escape of dust be prevented as much as possi-

ble. 5. Eegular charges ought to be carefully mixed on the charge-floor,

before the ore goes into tlie I'urnaces, which is not done now. The
quartzose silver ores from New York and Secret Caiions, and no slag,

should be mixed with the carbonates, so that a slag between a singulo and
bi silicate would be produced. 8uch a slag being hot, light, and not
inclined to stiffening, mechanical losses of lead would be prevented, and
the furnace-walls and crmiible would last longer.

The Eureka Consolidated have been chiefly running on Champion and
Buckeye ore, which is so easily mined that the whole cost of mining and
hauling over two miles to the furnaces is only $4 25 per ton. In the
fifty-six days immediately preceding the 30th of Juno, they smelted 7G5
tons .3()8 pounds of ore, which gave 238 tons of bullion, gross returns,
for which, from New York, gave $348 per ton. The quantity of charcoal
consumed was 25,832 bushels, wojth 30 cents per bushel, delivered.
From these figures it will be seen that it took about three and a quarter
tons of ore to make one ton of bullion, and required, say, thirty bushels
of charcoal to smelt one ton of ore. Ores from some twenty-live or
thirty other mines have been smelted in the various furnaces, and the
results show about the same figures. It may therefore be safely noted
that in the Eureka district three and one quarter tons of ore make a
ton of bullion, and thirty bushels of charcoal arc required to smelt one
ton of ore.

The above account was prepared for this report in August, 1870. Since
then the Piltz furnace, in the course of erection at that time, has been
completed by the Eureka Consolidated Company, and has proved a per-
fect success. Much of the former loss, occasioned by -the unsuitable
construction of the older furnaces, is entirely avoided in this one, and
the cons(iquence is a cheaper smelting and a higher yield in lead and
silver.

The following article from thepen of Mr. Guido Kuestel, which appeared
lately in the Scientific Press, gives a sufficiently clear idea in regard to
the construction and working of the Piltz furnace, to answer all purposes
for the present

:

The want of furnaces so constructed as to permit the smelting of larger quantities
of ore than liitlierto eifected witli tlio old styles, led first to the introduction of the
"Rasehette" system, an arrangement by which the tnyeros, the form of the snunting
space being rectangular, are jilaced in two rows, one o'f seven or eight on each long
side, and arc so arranged that the blast of one side strikes between that of the tuyeres
of the other side. The figure, which gives a section of the furnace, explains this.
The discharge of metal and slag takes jdaee on the two narrow sides. Tho stacltiug
result of 1 hose furnaces is greatly superior to that of tho old-fashioned ones with' one
or two tuy('r(^s, not only witli reference to tho larger quantity of ore smelted, in a
given time, but also iu saving a greater perc-ntago ot metal and' fuel. The treatment
of such a furnace, however, is delicat,^ and it required many mouths ruuuing before,
by gradual improvement, a long smelting campaign was secured.

It is surprising that tho rectangular shape was preferred to a circular one, for in-
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stance, ono liko tlio old iron-assay fiiniaco of Sefstroera, with T)la8t holes at eqnal dis-

tances on tUo iJcriphcry, the very efl'ectivo result of which was \v<;ll known. Mr. Anhel
gave an elaborate tlescrlpl ion of Easchett's
furnace, alhuling in tlie fi.anwi to the cir-

cular shape. By theoretical reasoning ho
tried to prove that a circular form does
not admit of a uniform smeltinf; region,
and that the consumption of fuel in the
center would be a useless one. Notwith-
standing this theory, Mr. I'iltz, of Frei-
berg, Saxony, constructed a circular fur-

nace, 5^ feet in diameter in the clear, and
with eight tuyeres, which has proved very
successful, and which it is uow proposed to

describe.
For the sake of greater convenience in

buikliug, an eight-sided shape was chosen.
The iirst furnace of this kind was built,

if I am not mistaken, about four years ago,
at Ilalsbrueke, near Freiberg. From the
start, the result was so favorable and so
superior to Raseliett's that, with slight
modifications in regard to dimensions and
number of tuyeres, at this time no other

; furnaces are in use at Freiberg. Anbol's

j

theory did not prove to bo correct. In a
I properly regulated smelting o])(!ration, no
so-called " pigs" are formed c^itlu^r in tho
center or elsewhere ; tho slag runs con-

Th6Ea80liotteFumac<i-80ctiontlironghtli6tayere8.ti""'i"y' ."»»listurbed by crowbar operar
tions, which usually aro irequently necea-

aary in other furnaces on account of clogging up, etc.

Tho figures show a hori-

zontal and vertical section
of one of I'iltz's furnaces.
Atoisrejircsented acast-iron
box, in which tho brick-
work, c, is placed, and tho
remaining space beaten out
with a composition, varying
with the nature of the ore,

generally being composed of
one part of clay or loam and
ono part (voIuuk^) of char-
coal, coko or anthracite, all

powdered, mixed and moist-
ened slightly. This compo-
sition is beaten in as hard as
possible by means of wooden
or iron pestles, and cither

the space is entirely tilled

and tho crucible or receiver,

h, then cut out, or tho cruci-

ble is sliaped during the
stamping. The first method
is profer.able. There are two,
sometimes three, tap-holes,

leading tho metal into the
kettle, c. Above tho cruci-

ble nro seven tuyeres, g.
Tho Tilt/, rmnace-horlzontjil section. ^ho distance from «/ to tho

bottom of the hearth is 3 feet, and from
ff
to the feeding-hole, I, 10 feet. In case eight

tuyeres are used, tlie last <mc is |)laced in front at i, a few inches higher than the rest,

having at tlie same time a small inclination, so as to direct the blast to tho same
tioiiit iu tile ctmter toward which are directed tho other seven, which lie in a
lorizonfal position. The breast, i, rests on a hollow cast-iron pipe, cooled by a
constant current of watei-, as aro tlio tuyeres. The upper part ol tho wall, 7i, is

susiicnded in a cast-iron mantle. The advantage of tliis arrangement lies in tho
convenieuco and facility with which tho fire-bricks above tho tuyeres, which aro

mostly exposed to the action of heat and. of dissolving substances, can bo removed
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and replaced without intcrferin<; with tlic nppcr part. Being suspended, there is also
I'reo access to the furnace from all side's. In place of the '' hanging suspension," other
furnaces of the kind are provided with three or more iron pillars ou which the ujipor
masonry rests. The height above the tuyeres difiers often greatly up to 20 feet. The
section of the furnace widens always toward the feeding-hole, as this has a beneficial

Fig. 3.

Tbe Piltz Furnace—vertical section,

effect on the result of smelting. The force of the blast, finding a larger space in the
upper region, is diminished as well as the heat, and the ore dust carried out docs not
amount to more than 1 per cent. The feeding aperture is at I. The gases, etc., enter
dust-charabers before escai)ing through the chimney.
One of these furnaces is attended by one smelter, two slag-wheelers and three men

to feed. Ore and fuel arc regularly charged. The metal is tapped, from- 18 to 20 times
in 24 hours, into one of the two or three tap-kettles alternately. The slag runs con-
tinually into a slag-pot of cast iron of a pyramidal shajje, the' base being ui). Tliis

cone is 29 inches high and 22 inches in diameter on the top. Matte, or globules of metal
sink through the yet liquid slag to the bottom, in case any should be carried out.

When stilT, the pot is turned over, the end of the slag-cone (where the metal or matte
collects) broken off and melted over with the ore.

The blast or quantity of wind required is not very great—for each nozzle, about
125 cubic feet per minute, or for seven tuyeres 875 cubic feet, at a pressure of 1 inch
quicksilver.
In the year 1868, a Piltz furnace, 20 feet high, smelted in 28 days

:

Tons.

Lead ores. 545.00
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Matte and hearth from cnpellation, etc
Slag
Magnetic iron ore
Limestone

Tons.

920. ;i5

:i2S). 25
61. 00
14.00

Total . 1,219.90

From these were obtained

:

Tons.

Matto,
Lead .

Silver

Slag.,

224. 00
178. 20

1.40
640. CO

The slag eontaincd 1.5G per cent, of lead and 0.71 oz. of silver per ton. The above
1,219 tons of smelting material (which are put into the fnrnaco mixed togotli(n-) con-
snmed 109.8 tons of coke, (niiiUUitig quality,) or 9 per cent., while the old I'lciberg
double-furnaces cou.sumed 14 per cent., and other furnaces 20 per cent, and over.

According to the census returns the mines and smelting works at
Eureka produced up to June 1, 1870, the following

:

Eureka Consolidated Company, with 25 men, in six months $295, 000
Buttercup Company, with 15 men, in four months 50, 000
Jaclcson Company, with 23 men, in live months 120,000
Pago & Corwin, (milling ores,) with 20 men, in twelve months l:!5, 000

Total COO, 000

This is, however, the product of seven furnaces and one mine, which
sends lier ores to Keno and Austin to be amalgamated; and of only a
part of the year. The actual yield of the Eureka mines for the calendar
year 1870 is not less than $1,200,000. Toward the latter part of tiie

fall Messrs. Ogden & Dunne commenced the construction of cupelling
works at Eureka, wliich were expected to be ready lor work in DecH-mber.
The yield of the district increased steadilj-, and the bustle of active

and jirosperous business was apparent on all sides. In October, the
Eureka Consolidated produced 223 tons bullion, worth $300 i)er ton.
The two Buttercup furnaces produced 0 tons bidlion ])er day. The
Jackson Company's furnaces produced in October 92.^ tons bullion, worth
$350 per ton. In the mean time new mines were discovered continually
in tlui neighborhood, and at present it may be truly asserted that Eureka
is one of the foremost districts on the Pacific slope. This view is sup-
ported not only by the number of good mines already known, but prin-
cipally by the tact that these n)iues carry base metal ores, which all over
the globe have been found to be the iliost permanent.
The total population of Lander County, according to the late census,

is 2,815 ; 218 of which are Chinese.

Silver Bend or Philadelphia district, which attracted so large a share
of the attention of mining men a few years ago, and was soon after
almost deserted, has taken a fresh start during the last year.

This is principally due to the Traijsylvania and El Dorado lodes, from
"both of wliich rich ore has been eSftracted and worked, partly at Bel-
mont, in Mr. Canfleld's 10-stamp Hjiill, and partly at Austin, in the
Manhattan Mill. The Combination Jnill and mines "have been idle. The
Arizona and the northern extension ot the El Dorado are spoken of as
ricli mines, but, so far as I am informed, work has not yet been resumed
on them. The EI Dorado South is described by Mr. W, F. Leon, the

NYE COXJNTY.
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agent of the company, in a recent publication in detail. I quote bis

account with sliglit alterations

:

The claim is 1,000 feot lineal moasiirement in length, and covered by a patent from
the United States Government to the ])resent owners, making the title pori'eet. Tlio

property is owned by the following persons: W.F.Leon, 53:5|- feet, of which W: P.

13nf<>rd has asmall ]>ortiou ; Kobert Miilieu, 2:!3J feot ; and C. V. Singletary, 23;!} feet. The
minin^departnient is nnder the immediate snpervision ofMr. Robert Mnllen. As the valno
and importance of a mineral property depends so much or entirely npon the (piantity

and quality of the supply of ore, a closely detailed description of the El Dora(lo South
lode cannot jirove otlierwiso than interesting and acceptable to all parties eng.ajjt^d in

mining. The dei)Osits occur in a rather highly disturbed zone, extending in a north-
erly and southerly direction, with granite rocks close at hand on the west, aiul on the oast
slate and quartzite. The vein is a true fissure, and the gangue and selvage are similar in

character to those of tlio most celebrated silver mines in Mexico, Peru, and liiiropij.

Excepting about S50 feet at the southern extremity, the vein is x'lainly traceable
througliout the entire property—in places by maguilicent croppings, -which rise three
and four feet above the surface. Such outcrops are of an unusually massive character,
and consist of a white, rather compact quartz, richly clouded with black and antimonial
sulphiircts of silver. Some of the most interesting and splendid specinuHis of snrfaco
silver ores are obtained from the exposed portions of the El Dorado South lode. Oidy a
portion, however, of the voin-matter is in the solid condition represented by the prom-
inent outci'ops just described. In such solid portions of the ledge the silver most fieu-

erally pervades the quartz in the form of sulphurets. Nearly the entire contents of the
vein above water-level are more or less decomposed, and much of the ore occurs as
chloride. The lode varies from 15 to 40 feet in width. The productive portion of tho
vein, tho pay stratum, varies from 9 to 23 feet. It is found at times permeating tho
entire v(!in ; at other times near tho hanging wall. Tho vein has been opened at
four different places along tho lodo for (iOO feet by incline shafts and cuts. Shalt No.
1, at tho northeast end, 132 feet deep ; No. 2, at 80 feet south from first, 172 feet in
depth ; No. 3, the main incline or working shaft, 276 feet in depth, 220 feet south of No.

2 ; No. 4, at 300 feet from third, 60 feet deep, with cut-off 75 feet
;
making 640 feot of

shafting.

At the depth of 240 feet in tho main working shaft, at water liiio, a level is being
run north in the solid ledge which is now in 60 feot, proving it to be over 11 feet iu
width, so far displaying one of tho finest bodies of ore ever discovered, and impregnat-
ing the whole vein ; beautiful cry.stallization8, including metallic silver, a combination
of silver and .antimony, horn silver or chloride of silver, stromeyerite, sulphuret of
silver, stetefeldtito, tho carbonate of copper, etc. Much of tho best ore is associated
with the oxides of copper and iron. In such cases tho ijerceutage of silver ore is very
groat, amoHnting at times to 25 .and even 30 per cent, of the entire mass. A few assays
of this body of ore have been made, varying from $53 to $1,866 per ton of 2,000 pouutls.

Recent reduction of ore from the solid ledge in main shaft, at water level, yielded
per ton as follows

:

At Belmont Mill, 20 tons $207 00 per ton.

At Manhattan Mill, 2 tons 860 63 "

At Manhattan Mill, 2 tons 237 00 "

At Manhattan Mill, 63 tons 220 56 "

At the south workings an enormous mass of chloride ore, colored with iron, overrides
the solid lode, which has worked at the mills iu this place and Austin from $130 to $563
per ton. There .are now ou tho different dump-piles 1,000 tons of first and second class
ore. That being t.iken out from the main shaft, and added daily to the i)resent largo
amount, ])roves the ore in sight above water line worth alone at least a quarter of a
million of dollars. The improvements on this mine in the way of shafts, levels, houses,
etc., have cost over §100,000, and nothing has been done but of a useful nature. At
present a whim is being used for hoisting which will bo replaced by steam-hoisting
works recently ]>nrchased. Tho engine has a capacity of thirty horse-power. Tho
policy pursued by tho owners has been rather to prospect this famous lode than to
seek for i>rofit. Alreadj' over $130,000 h.as been the yield of ores' reduced from this

property, at an average of $175 per ton. After the steam-hoisting works get in motion,
sinking on the ledge will be continued for permanent work, and at certain distances
in depth different levels will bo run north and south the entire length of tho claim.
So soou as tho mine is properly opened reduction works of sufficient capacity will bo
erected to work all classes of ore taken from tho miuo by tho company.

The latter i)art of Mr. Leon'.s article expresses a sound policy, one
which, if it had been followed by more mining companies iu Nevadai
woukl have prevented many an ignominious failure.

Mr. Caufleld intends to erect a new mill furnished with a Stetefeldt

H. Ex. 10 9
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roasting fiu'iiace, at Belmont, and as soon as this is done the great mass
of sixty to sevcnty-iive dollar ore, wliicli cannot be worked to a profit

by roasting in reverberatories at Belmont, nor stand the high rates of

freight to Anstin to be roasted in the furnace at the Manhattan mill,

will at once become available, and a great increase iu the product of the
district may then confidently be expected.
Montezuma district seems to be destined to become of special import-

ance. Favorable accounts with regard to this district have reached mo
from time to time during the year.

The success of Messrs. McGlew & Dawley has notably contributed
to the prosperity of the district at large. The first-mentioned gentle-

man was formerly connected with the Twin Eiver Cou)pany as en-

gineer, and is considered a very accomplished mechanic. The firm

some time ago bought a 10-stamp mill, known as the Falkner, at Yan-
kee Blade. With the help of fourteen laborers and two brick-masons
they moved this mill to the Montezuma district, one hundred and ibrty

miles, sawed 50,000 feet of lumbei^, put the mill, including three rever-

ber.atory furnaces, in running order, and had a retort of bullion ready
to melt in just three months and two days. This is the quickest and most
sucicessful work ever done in the State of JTevada, in that line. The
product from the 10-stamp mill of McGlew & Dawley, for the iirst

month after its completion, was, according to advices from Austin,

$20,000. Several new discoveries in the district are spoken of favorably.

3Iorey district was mentioned iu my last report. The further develop-
ments during the last year are given iu the following letter addressed to

me by Mr. D. S. Ogdcu, the su2)eriutendent of the principal company of

the district

:

Agreeably to promise, I give the following statement relative to Morey district,

which is mostly an extract from my report of Septembei: 1, 1870, to the company. The
district is located seventy-live miles soutlieast of Austin, upon the eastern 8l()i)o of the
Hot Creek range of mountains, iifteeii miles north of the village of that name. From
this range there ia a spur projecting in a northeasterly direction. It has a slope of liO",

terminating in a small valley.
,

There are apparently eighteen distinct lodes, but as the hill is penetrated by tunnels
it may prove that some are the exteusiou of others, while others may bo discovered,
which (io not show at the surface.

These veins are within a belt of about 3,000 feet, divided into two smaller belts

seiiaraled by a distance of 800 feet. They all belong to one company, and with the
excciition of two, upon the top of the mountain, are the only ones Itnown in tlio district.

Tliey are mostly perpendicular lodes cropping out at intervals from the base of the
hill to and over the summit of the mountain, a distance of 4,000 feet. The position of
the veins is such that tunnels commencing at the ravine arc constantly iipon tlie veins
while penetrating the hill and gaining dei)th from tho surface, thereby saving all ox-
))euse3 of lioisting and i)nm])ing niaciiiuery with their attendant expenses, aiul giving
drainage to 2,000 feet of stoping ground overhead to the summit of the mount.ain.
Upon live of the mines considerable work has been done. The American Eagle has
one incline of 90 feet, and another of CO feet, with three levels of 00 feet. The pay ore
averages one foot in width at the surface and 16 inches in the bottom of tho incline.

Tho cutiiH) ore has worked $190 per ton. Tho Magnolia has two inclines ; one 75 foot,

the otiior CO feet deep. The ore at the surface was one foot wide, but at the bottom of
the incline it is 2| feet. Tho entire ore averages 1^200 i)er ton, but the last from tho
lowest depth attain(Hl worked §480 per ton. The Fureka, a parallel 'ode, shows from
the surface to 30 feet down, the depth now attained, the same character as the last-

named mine, and tho ore is of the same value. Tho Mount Airy has a shaft CO feet

deep. The ore at the surface was one foot, but at 30 feet down is tlirce feet wide, having
entirely displaced the vein-matter. The ore has averaged only §C2 per ton, taough it

is apparently the same vein as the Eureka. The Cedar lias one tunnel connnencinf^ at
the ravine, which has i)enetrated the hill 230 feet. Three hundred and fifty-eiglit loot

up the hill, and 192 feet in perpendicular heiglit from the first, there is another tunnel
of 240 feet length. Still farther up the hill and 90 feet i)erpendicularly above the last-

named tunnel there is an open cut CO feet long, and of an average depth of IC foot.

Within tliis cut tliere is an air i)assa"o to tho tunnel below. The ore from this miuo
has averaged $2C0 i)er ton. This is the only mine now actually worked.
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The lodes referred to compose the westerly group. There has been but little done
upon those composing the eastern group. The I^ittlo Giant has an open cut of 20 feet

length by 8 feet depth, and a shaft of 20 feet. The ore from the mine -worlciiil $175 per
ton. The Monetary has a small cut and a shaft 12 feet deep. Tlio ore at the surface,

and as low as worked, occurs iu a pay streak two feet wide. No ore from this mine
has been worked, but It will average from $75 to $100 per ton as per assays. The walls
of all the mines are very regular and remarkably well defined, the vein-matter being
from four to five feet thick. In two of the three mines, where the water line is reached,
the ore has entirely displaced the vein-matter. In tlio other the ore is in compact
quartz, which has a tinge of pink by manganese spar. It is the purpose of the present
company to run three tunnels ujiou the line of lodes from the base of the hill, and then
cross-cut the other veins. Though the ore for the last year has been teamed to Belmont,
fifty miles, and to Austin, one hundred miles, by road from the mines, they have been
self-sustaining, while being developed and improved. From the position of the lodes
indicated, it is clear that a large force can be put to work in open cuts, tunueling and
sinking air shafts, thereby making stoping ground rapidly, if there was a mill upon
the ground to warrant it. The entire range of mountains, as. far as the eye can reach,
is covered with nut pine, mountain mahogany, and about three miles distant there is

considerable white pine. Close by the present lower tunnel is a fine mill-site, with an
abundance of water. When the mines are properly opened all the ore will pass through
these tunnels to the mill, thus saving the expense of teams. The valleys are filled with
bunch grass, sufficient for all the stock that may ever be required for mill and miijiug
pui-poses. As the present company own all the mines thus far found, except two ni)ou
the summit of the mountain, they virtually control the whole district.

Statement of ores from Morey mines, tcorJced from June 18 to November
21, 1870.

Pounds. Per ton.

At Hot Creek 20,000 $290
Do 28,000 198

6, 540 512
Do 2, 544 289
Do 12,320 308
Do 3, 538

23,748
270

Do 318
Do 1, 326 196

40,000 251

The average number of miners employed from June 1, 1870, to tlie

present time, (November,) has been five.

The total returns from Eeveille district for the year ending June 1,

1870, as per census of 1870, were only $0,000, and those from the Silver

Park district, according to the same source and for the same time,

were $2,000. The product from all these old districts has been consid-

erably impaired by the rush of miners to Eureka and Cope districts and
to the Salt Lake country in Utah.

Mr. Stephen Koberts, the assessor of J^ye County, has kindly fur-

nished me with the following statistics

:

Assessor's returns ofproceeds of mines in Nye County, Nevada, for the year
ending June 30, 1870.

Tons. Pounds. Gross j'ieltl.

For the quarter ending September 30, 1869 121 692 $14,55164
For the quarter ending December 31, 1869 110 1,665 19,550 37

For the quarter ending March 31, 1870 113 1,518 16,561 92
For the quaitcr ending June 30, 1870 444 1,.503 46,400 93

Total 801 1,378 97,064 89

Advance sheets of the late census give the number of inhabitants of

this county as 1,087, of whom only 0 are Chinese.
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HUMBOLDT COUNTY.

I am indebtod for a valuable report upon tbc mininj? operations in

this county during the last year to Mr. 1). Van Leunep, of Unionvillc.

His communication, together with such other information as I have
been able to obtain in regard to the Humboldt mines, is embodied in

% the following pages.

To the relapse during several years, which followed the lirst mining
excitement in the county, a more healthy state of affairs and steady
progress succeeded in 1870. It is now acknowledged on nil sides that
most of the Humboldt mines cannot be successi'ully developed without
the aid of more or less capital. The only mines which have i)aid their

way iVom the beginning have been those which, from the start, fur-

nislied a large amoimt of shipping ores, or, at .all events, a sufliciency

of ricli ores to pay right along for high labor and heavy freights. Ores
assaying below $200 per ton have not been, as a general thing, rich

enough to bo shipped to San Francisco. But since the completion of
the Central Pacilic the shipping business has been largely inci'eased,

and the mining interests are thus greatly indebted to the road ; and on the
other hand, the more facilities the railroad will extend to the mines the
higher will be its own earnings through the increased developments of
the mining industry.

Time has also measurably purged the mining districts of this county
of that class who engaged in the business only as a speculation, and that
without capital. Those remaining are more willing to earn their living

and acquire wealth by hard work and by expending their surplus earnings
in the further development of their claims, numbbldt County is emi-
nently a silver-bearing region. The few gold-bearing ledges so far dis-

covered have not given a uniform yield, but in almost all cases the pre-

cious metal was found to be very unequally distributed in the lodes.

Still less gold is found in placers in the mountain gulches; and even if

there were a greater supply, it probably could not be worked to advan-
tage in most localities on account of the great scarcity of running water.

In most of the mining districts the rich silver ledges have been found in

limestone and calcareous slates. Galena, copper ores, sometimes rich iu

silver, gray antimony, and gold-bearing quartz have generally been dis-

covered in metamorpliic sandstone and slates, iu trap, i)or[)hyries, etc.,

which frequently occur close to the limestone and calcareous slates.

In Battle Mountain dvitrict, the oldest camp. Battle Mountain proper,

has not seen continued prosperity. The Little Giant, the first discovery

in the district and the main support of the camp, is yielding little or no
ore at present. Both the mine and mill were sold in tlie fall of 1SC9 to

a San Francisco capitalist, and for the want of ore the mill is now run
on tailings. In consequence of all this the place has declined consider-

ably during the year. Galena, another mining camp in the district,

about six miles south on the same range of mountains, has, on the con-

trary, been growing daily. There are several good mines in that vicin-

ity, and it is likely to bo one of the best mining camps of the county, if

not of the State. Galena predominates in the ores, and is mixed with
rich silver ores. Some of this ore can only be worked or reduced advan-
tageously by smelting, while others can be worked by null process. The
Bntt(^ ledge, worked for about a year by the first locators, has yielded

suflicient shipping ore to enable the owners to keep a body of twenty to

thirty miners constantly at work. The mine was thus opened to great

advajitage, exposing many thousand tons of ore. In the month of De-
cember it was sold to a San Francisco company, together with a largo
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amount of milling ore on the dumps, for $75,000. The buyers are niak-

iug the necessary arrangements to build a 30-stamp mill a short dis-

tance from the mine. The " Wliite" ledge yields also good ores of silver

and lead, and the owners will undoubtedly realize handsome profits. A
steam-pump was placed at this mine last summer, on account of the vast
increase of water in the works. The Avalanch yields rich galena. The
water and limited means of the owners are the obstacles to its imme-
diate development. The Shiloh is also a ricli galeua mine, but it has been
stopped on account of water and the small means of the owners. The
Bueua Vista ledge has not yet proved a success. There are many other
claims which will come to the notice of the public as soon as the neces-

sary work is performed on them. In the same district, about two miles

south of Galena, is another camp called Copper Caiion, in which are

found good copper mines, bearing carbonates, oxides, native coppci', etc.

One of them is owned by au English company. The ores are shipped
at i)resent to San Francisco. They contain a small amount of silver.

There has been an attempt to run a smelting furnace 0!i Duck Creek,
the stream coming out of Galena Canon, but it has so far been a failui'O.

The camp is yet too young to furnish the steady supply of ore necessary
to run a furnace iirolitably.

The Trenton ledge is also in Battle Mountain district ; it is situated

about seven miles northwest of Galena ou the western slope, or rather

in one of the western canons of the same range. Battle Mountain, Ga-
lena, and Copper Caiion' are all in the canons cutting the range on its

eastern slope. The Trenton has been worked for several months, and a
considerable amount of ore is now out. In the month of December the
company owning the mine have purchased one of the mills of Gold Euu
district called Holt's mill, and have erected the same about six miles
from their mine. It was expected to commence working the rock in the
beginning of the year 1871. It has four stamps and two pans.

In Gold linn district, the Golconda mine was worked until about the
beginning of April, when, on account of the low-grado ores taken from
the levels worked, it was discontinued, and has been idle ever since.

The mine has been worked only to a depth of about 30 feet below the
level of the tunnel. The auioxmt of water at that depth requires a
steam pump to overcome it, and the company do not seem to consider
it advisable to put this up at present. There is a good chance of get-

ting richer rock lower down, for the ledge diminishes in size, and the
pay streaks are more concentrated. In the upper portion it is from 7

to 8 feet wide. The mill of the Golconda mine was worked mostly on
tailings in the winter mouths and until the middle of spring. The ore
is decomposed and contains load and silver. It has been worked by
the mill to nearly 50 per cent, of the assay value.

Ou the second extension of the Golconda mine, work has been done
last fall. About 200 tons of ore have been extracted, and the Golconda
mill, a water-wheel mill, was to have reduced the ore. It is now re-

ported that the ore is too poor to bear the expense of working and trans-

portation.

Besides the above-named ledge, the Jefferson, the Cumberland, and
others, have been worked considerably in the above-mentioned district,

but until now the mineral has beeu too poor to bear the exiieuses of ex-

traction, milling, and transportation.

In Central district, on the eastern side of the mountain forming the
district, two persevering miners have worked a ledge during the year,
and with a small ])rospecting mill have reduced enough to pay for their

trouble and expenses.
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In the fiill another ledge, with a narrow streak of rich niineralj was
found and worked. The ore is sent by rail to San Francisco.

In Echo district, situated south of Humboldt district, the Alpha mine,
owned by an English comjiany, has been worked but little during the
year. Tlie ledge seems to have given out, and further prospecting has
been carried on under a disad\'antage on account of too much water in
the mine. The extension of the Alpha, owned by the original locators
of the Alpha, has been worked with much success, and a" great deal of
mineral was extracted. The richest portion was and is now shipped to
San Francisco, and the poorest, or milling ore, is ready at the mine to
be worked by a mill just erected near the Eye Patch Station, Central
Pacific Eailroad, which is about three miles from the mine. Tliis mill
depends for its supply of water on a well sunk near the mill. It has ten
stamps, but only five have been put up. The pans are rimmed with
wood, to avoid the action of iron on the chemicals. The ore is dry-
crushed, then carried to a second story of the building, and dropped
through fire in a furnace which works on the same principle as tlie Stete-
feldt furnace. After this it. is worked in the pans. The result is not
yet known, the work going on at the present hour.

In ISanta Clara district, lying on the eastern slope of the Humboldt
range, (it is northeast of Star Peak, and bounded on the south by Star
district;) an old ledge has been taken up and worked a good portion of
the year without any marked success.

Star district.—The De Soto has been worked most of the summer and
fall by a few hands, extracting all accessible shipping ore for the San
Francisco market, and laying the poorer quality by for future concen-
tration. This work was principally done with a view of prospecting the
mine. Last summer the owners of the Sheba mine made arrangements
with J. C. Fall & Co., of TJnionville, to work the mine and concentrate
the ore found on the dump, as an overshot water-wheel was constructed
a few hundred feet below the dump, and five stamps were erected, with
sluices, etc., for concentration. It was run for a few days, but before
everything couhl be arranged for a successful working the supply of
water in the canon diminished so much that the wheel could not be run.
It will be put in running order with the increase of the water in the spring.
The mine has been steadily worked by a small force all summer and fiill,

and regular shipments of the richest part of the ledge have been effected.
The mine has been persevoringly prospected. The ledge on the western
side of the main tunnel had been lost, being here displaced by a cross-
course cutting it diagonally. The cross-course was followed last summer
for about 200 feet, when casings with quartz were reached to the west
of it. These casings were again followed about 100 feet, when a large
body of quartz was found, bearing much rich mineral. It seems yet
uncertain whether this is the continuation of the old ledge or merely
a deposit of mineral. However that may be, the perseverance and faitii

of the managers have been well compensated by the rich discovery. In
the same district, in a cauou south of Star CaVion, two ledges of gray
antimony have been worked in November and December, and the min-
eral shipped to San Francisco in small quantities. It is thought to pay
the owners a few dollars per ton profit.

In Biiena Vista district the point of all-absorbing interest during the
year has been the law-suit and final compromise of the tv. o mines of
the Arizona and Silver Co.'s, which lie in close proximity to each
other. The quarrel began last year, during the tall, and a receiver was
appointed by the court to account for and take charge of lue ore coming
out of the ground in dispute. UniouviUe, the couuty-seat, being iu this
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district, and only about a mile from the mines spoken of, it was easier

for the contending parties to have the matter examined by the judfte,

the jurymen, etc., than if otherwise situated. The main point in the
case was to ascertain whether the two mines found in the hill are on
one and the same ledge, or on two different ledges crossing each other.

The suit came off' last spring, and a verdict was given in favor of the
two-ledge theory. The case was appealed, and the contending parties,

after divers and vexatious expenses, hard feelings toward each other,
and bad forebodings as to the final result, with which a long list of legal

expenses, running high on this coast, was surely connected, determined
at last, very wisely, to comijromise the suit by cousolidation. This was
effected in bctober, and since then the lost time has been redeemed by
greater activity, which has been rewarded by the extraction of a larger
amount of rich ore than the mines ever yielded before.

The ledges thus far have been worked for about 70 feet perpendicularly
below the outcrops. Below this depth the quartz has given out ; the
walls are yet discernible, but have not been followed. The foot-wall is

black limestone and calcareous slates, in some parts of which are found
ammonites. The most westerly ledge, running a little east of south, has
been followed into the hill, until the present time, for about 550 feet on its

course, and it bears uniformly good mineral, mixed with rich shipping
ore. The easterly ledge runs nearly southeast, and has been followed
for about 400 feet, 300 feet of which bear good mineral, and in places
large spots of shipping ores. The last 100 feet were run in broken
ground, in which the little mineral was all nuich scattered. Some work
done last month on one side of the tunnel gives some hopes of finding

the solid ledge again.

The owners stoped out much ground last summer and fall. At pres-

ent and during the rest of the winter the mine will be put in shape to

extract a large amount of ore as soon as fine weather sets in.

The Manitowoc mine, a mine adjoining the two mentioned above. ha«
been worked out during the year. Work was discontinued at the end
of summer. It is a nearly flat ledge, which has been followed into the
hill about 200 feet, where it thinned out to a mere thread, and was
abandoned. It belongs to Fall & Temple.
The amount of rock which came out of the Fall & Temple mines

during the first nine and a half months of the year, i. e., until the com-
promise was made, is 5,233 tons. The rock taken out of the Silver

Mining Company's mine during the same time is 1,421 tons. The rock
raised since the compromise to the end of the year, t. c, from October
10 to December 31, is 2,492 tons. Total from the three mines during
the year, 9,146 tons.

The three mills, the Pioneer, the Arizona, and the Silver Mining Com-
pany's mill, have run mostly on Arizona and Manitowoc ores viui'ing the
year. The Pioneer Mill was renovated and enlarged in the beginning
of the year 1870. To the old water-wheel a small engine was added as
motive power. The eight old pans were replaced by three large ones of

Wheeler's pattern. A new boiler was put uj), and a. fine battery of ten
stamps completes the renovation. It has crushed since the change was
effected about 2,600 tons of rock, and many hundred tons of tailings lu'.v<5

been passed through the i)ans besides. The Arizona Mill has crushed
not far I'rom 3,500 tons. The Silver Mining Company's mill was stoppetl

for a considerable time during the summer for want of rock and for

repairs. It has now a battery of ten stamps and three large pans, and
has worked about 2,000 tons of rock, besides many tons of tailings.

I am unable to give the shipment of bullion from Uniouville in detail,
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but I liiivo taken careful notes of the shipments from the books of the

two firms that have sent the most to San Francisco, viz:

Sent by J. C. Fall & Co. until the middle of October, actual

value $170, 895 94
By the Silver Mining Company, value about 52, 300 00

By both firms for the second half of October,
|
^^g'ggy }

96

In November .' 16, 582 96
In December 32,6-41 08

Total during 1870 291, 732 94

The old Inskip ledge and the North Star have been worked steadily

all summer and fall for account of a New York company—the Pioneer
and Inskip. The two mines are close together, and are supposetl to be
on the same ledge

;
they lie about half a mile southwest of the Arizona

miues. The country rock in which the ledges are fonnd is calcareous
slate, which is apparently cut throngh in two different i)laces by paral-

lel dikes of porphyry. This eruptive rock has disturbed the ground
much. In the Inskip the ledge has been persistently followed in all its

freaks, but thus far the rich mineral has only been found in bunches.
Work has been stopped at present in this mine. On the Nortli Star
ground, cut already by several old works, prospecting was carried on
on various seams until a wide ledge was found with paying mineral.
This was followed until another smaller ledge was reached joining the
first, and also bearing good mineral. From these quite a large quantity
of quartz has been removed, and they are still yielding without any-

falling olf. The rock taken out of the two miues and hauled to the
Pioneer Mill amounts, to December 31, to 231 tons ; of this about seven
tons of shipping ore have been picked and sent to San Francisco for

sale. They yielded about $350 per ton, net. The ore has much lead in

it, and produces very base bullion by mill process.
The Potosi ledge is about a mile south of the North Star, on the same

belt. A good deal of work has been done on it. Now some miners
have a contract to run an adit of 50 feet ou the ledge, which shows
quartz spotted with mineral.
During the summer and fall the Crystal ledge, located near the snm-

mit of the maiu range, at the head of Wilson Caiion, about four miles
from Unionville, and west of the Arizona ledge, has been worked in a
small way with constancy and perseverance by the discoverers. Ship-
ping ore has been taken out to pay, probably, for all the work done ; but
the inaccessible situation of the claim has, up to the present, prevented
the shipment of the same. The claim lies in limestone. Its high posi-
tion on the mountains prevents working in the winter.
The Eclipse, another claim, has been worked by two of the owners

during the year. It is in Eagle Caiion, and about three miles west of
Unionville. Shipping ore has been sent to San Francisco, and said to
have netted about $130 to the ton.

The Seminole ledge, owned by an eastern company, was visiteii last

B])ring by two of the principal owners. It is situated about a quarter
of a mile west of the upper town of Unionville. The comi)aiiy have
run a tunnel of over 600 feet in length into the hill to reach the' ledge,
the outcroj) of which is found high up on the hill, northwest of the tun-
nel. The latter haviug been run considerably beyond the point where
the ledge was expected to cross its course, it'was deemed advisable to
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follow tliG outcrop above mentioned along the hill to a point right above
the tunnel. But this was found to be impracticable without a heavy
outlay, as the ground was disturbed on the line of the ledge, between
the outcrop and the line of the tunnel. At this crisis the owners had
about three tons taken out of a small shaft sunk on the outcrop of the
edge, which was crushed and amalgamated in the battei'y to take up
he gold found in the rock. The bullion, pulp, and tailings were tested

l>y assay. The result seems to have been unfavorable, and since then
tlie work lias been entirely stopped. The belief of the value of the
mine had been based on assays made of specimens taken out of the
shaft on the outcrop. But, as is too often the case, these people de-

ceived themselves very inuocentlj^ by suijposing that a specimen is a
criterion of the value of a mine.
The prospecting done in Indian district, lying south of Buena Vista,

Las not resulted in any valuable discovery.

In Sacramento district, the Batavia Company placed steam lioistiiig-

works on the Eochester shaft and considerable work was performed on
the mine. But the drift run from the shaft to strike the ledge having
failed to find any paying quartz, the work was discontinued. The presi-

dent of the company visited the country with an enterprising stockholder
and made arrangements to explore a claim found in the vicinity of the
Eochester mine. This was also abandoned because the company finally

purchased the Central Pacific mine, in Eclief district, about ten miles
east of the Eochester.

Belief district wa^i organized at the end of 18G9 or the beginning of

1870. It is about twenty-five miles a little west of south of lJuionville.

The Humboldt range in approaching the Humboldt Sink divides into
two branches, one extending west of the sink and the other northeast.
Eelief district comprises a portion of the last-mentioned hills. The
formations of limestones, metamori)hic sandstones, and traps are very
distinctly recognized already at a distance from these hills. The ledges
found there occur between the strata of the different rocks and run with
them. Many claims have been located, but as yet only the Central
Pacific ledge has been worked enough to test its value. The discoverer
has worked it successfully by shipping to San Francisco or Eeno the
richest portion of the ore. His partners, however, having brought a
lawsuit against him, the larger portion of the mine was sold to the
Batavia Company, an eastern company, at a low figure. The Batavia
have worked the mine until recently. There being over a thousand tons
of rock on the dump, work was discontinued for the present. Two or
three shipments of ore were made by the company, and the report is

that a ten-stamp mill will be erected in the canon in 1871; in fact, one
of the leading members of the company is daily expected on the spot to

make the necessary arrangements for construction. ' The mine is about
seventeen miles from Oreana, a station on the Central Pa(;ilic Eailroad.

I am not aware of the causes that have changed the former activity
in Trinity district into the present stagnation; but the few facts that I
know may be stated here, together with the general transactions during
the year. The mines had been idle for many months, and the works at
Oreana shut down and attached by the creditors of the Montezuma
Company, when, last February, after the term allowed by law for sale

had expired, the works of the Montezuma Company w^ere bought hy a
San Francisco capitalist. It is reported that Toomey & Mosshcimer
rented the works from the owners Ibr a number of years. Mr. Moss-
heimer went to Oreana, made many repairs, and bought in the tools be-

longing to the works and which had been in the hands of the creditors
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of the Montezuma Company. ITc thus spent several thoiisaiifl dollars.

Ho had a good deal of rock on hand, and made three or lour attempts
to run the smelting iurnace, but failed to succeed in smelling the rock
properly ; each time the furnaxie cooled and had to be torn down at the
hearth and repaired. After this Mr. Drake, it is rei)orted, rented the

works. Drake worked successfully for about a month, an(l shipiied T),\

railroad about 25 tons of metal to San Francisco, and from there i

was sent to Swansea. He got, it is said, $00 per ton in advance, but
having little ca])ital, and not being able to dispose of the metal immedi-
ately, liad to close the works lor want of means.
Mr. Strout also made an attempt at smelting. He leased the Savan-

nah mine and built a furnace. The furnace was too large at first ; then
the tuyere was too small. He made two rnns with partial success, and
being without capital could not meet the demands of his creditors.

The Savannah mine gave out in the portion ho was at work on, and this

made his situati(m still less tenable.

Mr. Torrcy, who in early days had built some works at Etna, about
three miles on the Humboldt lliver above Oreana, and which had fallen

into the hands of creditors at the time, went this summ(>r lo the spot,

repaired the works, built a water-wheel on the river, and connected his

machinery with it. The works are said to be constructed so as to work
economically. He made, however, two dirt'crent attempts at smeltbig,

but failed, and his workmen all became sick from the antiinonial fumes.
Ho is still at work on tailings in a mill connected with the works, I am
told.

It will be conceded by people conversant with the mining interests of
Humboldt County that smelting works on the Humboldt liivcr, pi'op-

erly and economically built, erected and run by men of experience who
understand the business, would bo very desirable. They would save
much transportation, give employment to many in the county, and be a
source of revenue to the county and the owners.
Much (capital is needed for such an enterprise, in order to secure

the greatest economy in smelting, buying of ores, &c. A formidable
obstacle is, however, the scarcity of fuel ; but this may be overcome in

time by new discoveries of coal and cheaper means of transportation
by railroads. Coal from the Wahsatch ]\Ionutains, near the line of the
Union Pacific Kaih'oad, is now delivered at Mill City for $ 1 .'5 per ton.

This is likely soon to take the place of wood in all places near the line of
the railroad.

During the last year the bullion returns are no criterion for the prod
net of the mines of Humboldt County, a great deal of oro having
been shipped to diflerent places lor reduction outside of the county.
The works at iieno, using the Stetefeldt furnace, and guaranteeing 8i

per cent, of the assay value to customers, have reduced consid(!rablo

mineral rich enough to bear the expense of transportation, bagging,
and milling. It has also been the practice of miners to send to the
same works a few tons at a time to test their rock. Others, again, sell

their rich ores at San Fi-aucisco to the smelting works, or to English
and eastern agents for further shipment ; w hile others, again, obtain
advances and ship to Swansea direct for sale on commission. This in

done for all kinds of minerals that are valuable enough to bear the inci-

dental expenses.

1 have obtained a statement of ore shipments made from this place.

It comjn'ises almost all the rich oro slii])i)cd. There were a few small
lots sent out on trial which I could not obtain, but they would not mate-
rially alter the total.
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Shipped by J. C. Fall & Co., about 100 tons, yielding net in

round iignres $33,500
Sliii)pc'd by the Silver Mininj? Company to the month of Octo-

ber, ab<mt 44 tons 15,300
Shipped by the Arizona Association during the months of Oc-

tober, November, aud December, 80 tons 30, 000

Total • 78, 800

Tlieso were ores containing- lead, antimony, aud sometimes copper
and iron, besides the. silver.

Tlie difficulty ofreduciing properly the silver ores of ITumboldt County
by the raw Washoe method compels the shipment of ail rich ores out of

tlie county for reduction in such places wliere it can be done nioVe thor-

oughly. Tlie advantages of the Stetefeldt furnace are not, vet under-
stood, and the expenses of constru(!tion, of buying the right to use it,

and the paying of the royalty, as well as the prejudice against new inven-

tions, are obstacles in the way of its getting into general use. By the
Washoe metliod from 30 to 50 per cent, of tlie assay value are obtained,
according to the character of the ores and the experience of the amal-
gamators. In Virginia City not much more is obtained of the silver in

the ore, but those ores having a good percentage of gold, which is

worked up to 90 i)er cent, of assay value by the method, it increases

the projiortion of the yield of the whole rock.

The advance in the price of quicksilver by speculation at San Fran-
cisco is very detrimental to the mining interests of this coast. In Ilnm-
boldt County it amounts to 30 cents to the jiound.

Cant of mining and reducing ores in Bucna Vista district, JIumholdt
County, Nevada.—Population, 500. AVages of first-class miners, $i, or
$3 and board, per- day; wages of surface laborers, $2 50 and board, or

$3 50, per day. Cost of lumber per M, $30 to $40; cost of mining tim-

ber, $30 to $40; cost of common powder, $4 to $4 50; cost of giant-

powder, $1 '2r) per pound, used very little; cost of quicksilver, 02^^ to 70
cents, increased lately to cents, per pound; cost of freight from base
of supplies, $40 per ton. Cost of fuel: cedar wood, $12; mountain ma-
hogany, $15; stone-coal, from $20 to $25. Average nuning cost per
ton, $8 to $15; average milling cost per ton, $10 to $12; average pulp
assays of ore, $00 to $00 ;

average yield of ore, $25 to $40.

Remarls.—Indians are paid irom $1 50 to $2 50 per day; Chinamen,
in and about the mills, for wheeling tailings, &c., $1 50; for liring fur-

nace, $2, boarding themselves. Wliite men in the mills : engineer, $4
and board; pannmn, from $2 50 to $3 and board; for assorting rock,
$2 50 aiul board. This year common laborers are more abundant, and
can be had Irerpiently at lower rates.

In the Arizona mine sawed timber from the Sierras is used, coming
here at about $30. It is for sale here at the lumber yard at $40.

Giant-powder is oidy used in open cuts, and where a single man is at
work ; also for very wet ground. The use thus far is very limited.

Freight has been reduced during the year. For shipping back freight

to San Francisco it is a great deal chea[)er, and often $11, and oven $10,
per ton, if special contract is made for a large quantity.

Stone coal is hardly used ; so far only, I believe, for blacksmi thing.
A trial to burn it in one of the mills has failed. It can be had by the
quantity at about $20; in small lots, at $25.

At the Arizona mine the mining has probably cost this year about $8
per ton. lu smaller mines the cost goes as high as $15 per ton.
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The foUo'.vinff inforniatiou about mining ojwrations in the Sierra and
Oro Fino districts was obtained mostly from Mr. Charles D. Smilli, who
is in charge of the Monroe mine, near Dun Glen, iu Sierra district, and
transmitted to me by Mr. Van Lennep :

Tiie Oro Fino district is now merged into the Sierra district.

Tlie Monroe mine has had little work done on it last year. The mine
has fallen into tlie hands of some of the former owners, and will likely

be worked in 1871.

The Tallulah mine is about two miles northwest of Dun Glen, and has
been worked during the year by driving a tunnel to reach tlie ledge at

about 50 fe(!t below the Ibrmer tunnel. This lower tunnel is now about
400 feet in the hill. The I'ock has been exceedingly hard, and at times
flinty, increasing a great deal the cost of the tunnel. Two silver-bearing

quartz ledges have been intersected on its course, which had not been
looked for. They are of a similar character as the ledges worked here-

tofore in tlie upper works. Another ledge is soon expected to be reached

:

its outcrop is lound on the surface. The ledges bear silver sulphurets,
mixed with base metals, such as zinc blende, copper pyrites, and iron

pyrites. In 18G9, when the company worked the mine in the upper
works, the rich part of the mineral was selected and shipped to San
Francisco.
About a mile southeast of the Tallulah is the Empire mine, now aban-

doned for over two years. Mr. J. C. Fall, of Unionville, who owns the
mine, coniineiKied work on it last fall. Some places in the ledge have
been Ibuiid to contain pockets of rich mineral. There is nothing perma-
nent as yet.

About two miles northeast of Dun Glen a new claim, called the
Auburn, was prospected during the fall, and nearlj- five tons of ore were
worked at the Essex Mill, yielding about $50 per ton in gold. It was
jiot worked for silver. The ledge is small. There are at present several

tons of ore on the dump. It is near the Alaska, worked last year
extensively by the same party.

From the Ne Pins Ultra some ore was shipped to San Francisco,
yielding 8140 per ton. The ore consists of silver and base-metal sul-

phurets.
In Barber's C.inon, about four miles east of Dun Glen, the Franklin

ledge has been prospected. The ore is argentiferous galena, with gold.

On the Old Lang Syne mine work has been going on since last fall.

It shows a large body of white quartz, with free gold and some sul-

phurets.
In the old Oro Fino district two new discoveries are claimed. The

Good Samaritan, on the dump of which a large lot of ore has accumu-
lated, contains gold, galena, and silver. It is said to yield, on an average,

$100 per ton. Northeast of the Good Samaritan another ledge is being
prospected by an incline. The oro taken out contains silver, lead, and
gold, the latter being difi'used throughout the quartz.

In the northwestern part of Sierra district a silver-bearing ledge,

called Coin, has been discovered. It is about three miles from the
Central I^acific Railroad. Its true merits are not yet known.

In general, there is a better inclination and disposition among
owners of claims and mines in this districit to spend money and labor,

as iar as their means go, to work their property, and thus to develop
the resources of the country; but the capital at their dis])osal is small,

and, in most cases, not sulUcicnt for the task undertaken by them.
Tlio latest information which I have in regard to mining affairs of
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Humboldt County readies up to the eud of February, 1871, My corre-

spondent writes iroin Unioiiville

:

In Buena Vista mining district, in which this town is situated, the prospects of gen-
eral and groalor activity in mining arc confirmod by the preparations witli tlio approach
of spring. The tlirco mills have kept at work all winter. The Silver Mining Cmnpany's
mill ami the Arizona Mill have been running on Arizona ore, of which a stock had
accuniuluted at each mill before the winter set in. The Pioneer, after having been idle

a few weeks to repair the water-wheel, lias been running on North Star rock a few
day.s, and then on old tailings, on aecoinit of scarcity of \vater in the cn'ck. The Ari-

zona mine has becMi worked regul.arly since the iirst of the year with a force of about
twenty miners. Only the shipping roek is brought down, assorted, and shipped to
California. The North Star mine is worked by a force of .about ten miners, talcing out
the lower-grade rock for milling and the usual percentage of shipping ores. The ledgo
is yet irregular and broken, having been oi)ened only a few f(!et from the surface. The
Potosi tunnel is being run steadily hy two men on contract. Three or four other claims
wait for (he iino weather to set in, to be worked. It is understood that the force of
miners will be increased iu the Arizona and North Star mines as soon as regular haul-
ing is practicable.

Central district is drawing considerable attentioTi, there being three ledges now
worked by the locators. These Icdgi^s are rich emnigh to pay the owners a proiit by
shipping the rock to Reno or San Francisco for reduction. It is expected that tho
Rnlh Jlill at Rye Patch will soon commence working cnstom rock. This will bo a
great advantage to the mines in the vicinity, giving them a chance to work such ores

as would bo too poor to ship to Reno and elsewhere. The Aikin furnace coiniccted
with tho mill, said to bo an infringement on the Stetefeldt furnace, has been visited by
the partner of Mr. Stetefeldt, who is reported to have brought the necessary papere to

stop the work ; but on examination he went awaj' without scrTiug them. Mr. Aikiu
has .also been iu town.

Star district will probably draw attention during tho next summer. Both the Sheba
and tho De Soto have struck rich bodies of ore, and it is said that active operations
will begin as soon as there is suflicient water in the canon to start the stamps and con-
centrating machinery put up last fall. ilr. Osbeston, the manager of the Reno Mill,

lias visited the Whitmore Company's claim, Sheba series, a claim owned by his com-
pany near the Do Soto, and was bo far pleased with tho outcrop as to contemplate
active operations tho coming season. Besides these there are other claims on which
considerable work has been (lone, which are likely to resume work as soon as hoiieful

indications are found iu t he district.

In this district (Bnena Vista) in Bloody Cafion two antimony ledges aro worked,
and about twenty tons h.avo been shipped to San Francisco for sale. With a littlo

more encouragement much gray antimony and copper ore would find their way to tho
markets of the world from many districts of this county. At Orcana all the smelting
works have stoppcjd work. Mr. Torn-y, who has an undershot watt^r-wlu^el on tho
Humboldt River, about thnio miles north of Orcana, wilh which he runs a few pans
and tho blast of a fnrnace, is yet at work trying to bencficiato tho ores of the district,

lie is trying to introduce tho metal smelted out iu his fiirnaco as Babbit metal. It is

said to have answered the purposes for which this metal is used, where tried. Anti-
mony and lead are said to bo the principal constituents of his product, while iron and
silver are i)rescnt in very small <pi,autities only.

Tlie late census gives tho number of inhabitants of Humboldt County as 1,916 ; 219
of these are Chinese.

Movement of ores and hase hullion.—Tho Sacramento Reporter furnishes
the following interesting information on this head

:

The report of the State mineralogist of Nevada for the two years ending with 1870
gives statistics showing the amount of ores and metal shipped from Eastern Nevada by
railroad in 1869 and 1870. Tho figures for 1870 close with tho mouth of November.
During the entire period it is worthy of note that only ;!,885 i)ouu<ls of oro were shipped
eastward. The shipment of ores to California during the two years was as follows

:

1869. 1870.
Pounds. Pounds.

J.anuary la, 186 761,707
February 1-1,796 404, 7a3
March ^6,000 797,641
April 299,266 l,018,:iO;!

May 100, 848 919, 327
Juno 178,6,56 950,262
July 17:!, 010 . 1,364,190
August 162,717 1,2^0,845
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1809. 1870.

Pouuils. Pounds.

September 245, (SO 897, 162
October 352, 037 2, 0(56, 771
November 724,837 1,556,593
December 027, 5C2

Total 2,947,535 12,030,009

These figures show two interesting facts : First that about all the ores sliipped from
Eastern Nevada for reduction comes to California, either to bo -svorked in San Fran-
cisco, or to be shipped thence to England. The largest portion of the ores have been
shi))ped from this conntry at a cost of about $12 a ton for freight and handling, after

reachiijg San Francisco. The other fact is that the increase in the yield of the mines
of Eastern Nevada since the opening of the railroad, and the consequent facilities for

shipment, has been nearly 000 x>er cent. In fact, scarcely an.y of the mines in that
region could have been worked without the facilities for getting the ores to market
aftorded by the railroad. It will be seen that in twenty-three mouths 9,489 tons of ore
were shipped. This ore was worth on an average at least $100 per ton, or in the aggre-
gate $948,900.
In addition to the above, there was shipped from Eastern Nevada metal (lead and

silver extracted from base-metal ores) as follows, in 1870 :

Ship'd West. Ship'd East.
Founds. . Founds.

January 119,247
February - 320,651
March 182,782 225,937
April 92,257 336,794
Mav 191, 346 382, 807
Juiie - 278,246 920,303
July 307,907 777,340
August 582,700 477,243
September 440, 490 02, 183
October 309,728 482,994
November 974,070 263,828
In 1609 102, 485

Total 3,907,969 3,929,431

Here we have 3,918^ tons of metal shijiped last year, worth about $250 per ton on
the average, and in the aggregate, $979,625. The production of metal did not com-
mence until the latter part of 1869, and that, as well as. the shipment of ores, could not
have been attempted without railroad facilities. The increase in the shipment of met-
als, it will be seen, has been great, going from 119,247 pounds in January up to over
1,200,000 pounds in November. It will also be noticed that while the shipments in
this direction have been constantly on the increase, shipments to the east since June
have been diminishing, showing the cheapest and favorite route of shijjment to be to-

ward the Pacific coast.

We have no means at hand of knowing the amount of pure bullion shipped from
Eastern Nevada since January 1809. That probably would have been about the same
had there been no railroad, so that the railroad lias increased the yield of the mines
in twenty-three months to the amount of ores and metal shipped, as follows

:

Value of ore shipped $948, 900
Value of metal shipped 979, 625

Total 1, 928, 525

Or, in round numbers, $2,000,000 added to the real wealth of the country, and the
production increasing at the rate of from 300 to 400 per cent. i)er annum.

The following statement, prepared by Mr. A. D. Hodges, jr., of San
Francisco, diifers somewhat from the estimates of the Nevada State
mineralogist. Mr. Hodges writes ihe with regard to his statistics as
follows, January 17, 1871

:

"The statistics were obtained from the cargoes as receivedin this city,

(not as per invoice,) and any wastage must, therefore, be added. Again,
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as the returns are partly made in sacks of ore and bars of bullion, it

has been necessary to reduce these to tons. Up to September, in fact,

all ore and bullion were thus giyen mo; but since then I have obtained

the weights of all interior shipments. In reducing to tons, I visited

shipping places and took the average of large shipments. 1 lind that

the bars of bullion will a%-erage about 100 pounds, (the average of

several thousand tons.) The ore sacks from the southern country aver-

age the same (100 pounds) and are reckoned as such, while 90 pounds
is the weight taken per sack of interior ores, as the sacks from Utah
are smaller than the others and thus bring down the average. I give

you these i)articulars as you may consider them essential.

" My statistics commence in October 15, 18G9. I therefore add the fol-

lowing for the rest of that j-ear."

1869.

Ore-sacks. Bullion-bars.

Interior. South. Intorioi'. Soutli.

October 15-31 2,357
3,817
3,291

21
i.';8

G(i198 1,189

Here is Mr. Hodges's table for 1870, published January 7, 1871, in the
Scientific Press. It includes the receipts at San Francisco from the
East and South. The columns headed " Interior" give the amounts re-

ceived over the railroad ; those headed "South," the amounts from the
southern countfy:

/

ORE. BULUON.

Interior. Sontli. Interior. South.

Tons.
im
109
119
219
303
ac8
593
571
318
797
750
382

Lbs.
1, COO
250
320
300
320

1,390
1, 900

190
110
700
900
500

Tom.
4

Lbs.
400

Xom. Lbs. Tons.
40
47
25
40
63
48
113
40
30
137

Lbs.
900

l.TiOO

1,000
700

1, .WO
1,000
400
800
GOO

1,400

May

July

19

22
40
20
4

04
18
3
48
2

800
700

1,400
300
100

1,400
700
300

1,500
500

45
57
58
119
131

289
144
86

425
323

1,000
700
400
200
COO

1, 900
500
900

1,300
1, MOO lis 500

4,537 600 247

ns 100

1,500

lbs

1,681 700

0 At\

724

i tons

30U

,000 lbs.

Average per montli : Ore, 398 tona 1,503} lbs
;
bullion, 300 tons 916} lbs.

If wo calculate that there are throe hundred working days, for smelt-
ing works, in the year, (which number is in excess of the reality,) we have
an average of nearly 18 tons of ore and over 8 tons in bullion per work-
ing day, lor the year. But this average does not give a fair represen-
tation of the existing state of affairs, lor the smaller shipments at the
liegiuning of the year bring down the average. A fairer idea will be
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given by taking the average of the four quarters of the year, with sev-

euty-flve working days in each quarter. We have then

—

Ore. Biilliou.

Tons, x>ouud8. Tons, iiouuds.

Jiimiarv to March 5 1,2^8 2 405
April to June 11 1,445 5 327
Tuly to Seiitcmbor 20 54 19 304

October to December 26 912 14 1,111

The circumstance of the most interest and importance connected with
these figures is the increase. That this increase lias been due in great

measure to the present smelting works of San Francisco cannot be
doubted, and it is reasonable to suppose that increased facilities will

bring still greater supplies.

An account of the works referred to is given elsewhere in this report.

ELKO COUNTY.

Several new mining districts discovered and organized north of the

Central Pacific Eailroad have attracted much attention. Tlie most
IH'ominent one is Cope district, which was mentioned in my last report.

Bull Eun and Bruno districts are the newest, and, as far as known,
both promise to become of some importance.

Cope diHtrict has furnished considerable bullion during the year. My
correspondent, writ ing from Mountain City, in the latter part of August,
gives the following information :

This city is located on the Owyhee River eighty-five miles north from Elko, on tho
Central Pacilic Railroad. It is now a trifle over one year old, has about two hundred
buildings, among whicli arc to be found specimens of cloth, adobe, log, frame, and
cut stone, and the hammer and saw arc to be heard on every side. The population, in-

cluding Cliinese and a few Indians, is not far from 1,000. Copo district, of which
Mountain City is the metropolis, is chietly remarkable as presenting a case of modest
merit, something exceedingly rare in these days of shams and false pretenses. Her
miners, instead of making coyote holes in the hillsides, and then sitting down by them
to wait for capital, very sensibly rolled up their sleeves and went to work. Ores were
shipped to Reno aud other points, at an average expense of §100 a ton for freight and
milling, that netted tho owners from $50 to $p300. Tho results were expended in
further develojiments, and to-day tijere are few places in tho State that can show a,

more inviting lield for capital or energy and ability than Cope. Late last fall a ten-
stamp mill was put up by Atehinson, Drew & Co., and has been running steadily ever
since, principally on Argenta and Crescent ores. Colonel Drew is the superintendent.

Messrs. Norton & Co. are erecting a thirteen-stanip mill, under Mr. Turner's superin-
tendence, below tho town. Tliey arc pushing t!io work with energy, and expect to bo
ready for crualiing by October 1st. I learn that the Argenta Company will supply it

witli ore. Tlu'ce-fourths of a mile above town, 11. H. Vance is l)uilding ouo of his

"Little Gi.aut" mills. Tl)c ore is pulverized by the action of rollers on a revolving
bed-plate. Tlie mill will have, it is calculated, a capacity for, crushing twelve ton.s

daily. The invention has not yet been tested hero, I believe; but there is one in ope-
ration in San Francisco that is said to bo a perfect success. This mill is to work ou
ore from the Mountain City mine on contract. Report says that Wallbridgo & Co., of
Idaho, are going to put a five-stamp mill ou tho Monitor mine; so tlierewill be thirty-

five at all events, and jirobably forty stamps, in operation this winter—a pretty good
showing for a district one year old, and tliat has paddled its own canop from the start.

The facilities for mining here .are .above tho average. The climate is mild; .snow is

never troublesome ; wood is abundant within i'rom seven to ten miles
; excellent water

everywhere
;
plenty of good pasturage; stock will thrive without feeding the ycir

round ; and the mines, being located on low foot-hills 50 to 200 feet above tho valley,

aro easy of access, and can lie .advantageously worked in winter as well as summer.
Tho mines are located in the immediate vicinity of town, on both sides of tho river.

As far as surface indications go, the quartz veins of Cope will comp.aro favorably with
any other mining camp, but none of tho ledges have yet been worked to a sutilicleut

depth to establish their permauenco beyond a doubt. The ores aro i)rincipally true
silver ores and remarkably free of the baser metals. A claim consists of 200 feet, upon
which two diiys' work must be done within sixty days after location, aud two day.s

iBoro before the expiration of a year. Tho principal ledges are from a foot and a half
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to fonr feet in wiclth, and approach a horizontal position, many of thora naviug an
angle of 40°. AVhilo there lias been only one mill in the district, there have been ou'y
about twenty men at work taking oat ore, but many more will bo employed as soon as
the two new mills are ready to operate. The Columbia Company have struck the east-
ern extension of the Argenta, 1,400 feet from the discovery shaft, demonstrating the
fact that the ledges of Copo have some length as well as width and depth. John A.
Lyttlo & Co. have traced the Nevada ledge down the side of California Hill, and are
runnnig in a tunnel on the veiu, which is said to bo large and rich. Cutler & Co. are
sinking on the Crown Point, opposite Dye's store, in Placervillc, and arc taking out
some fine-looking ore. The Argonta and Crescent have been worked some disFauco
below the water-level, and show black sulphnrets in abundance. The Buckeye, owned
by Cope & Co., shows a large and well-delined ledge on the surface, but has not been
worked to any depth. The Monitor, situated near the Cresceut, is one of the most
))roniisin3 ledges iu camp. It is live feet wide, and will probably yield $30 or §60
per ton.

So far the mines liave been easily worked, the gangue being as yet
comparatively soft at the depth reached in most mines. The develop-
ments of the district progres.sed favorably throughout the year, and iu
the fall the Crescent Company had 210 tons of ore worked at the Atchi-
son or Drew Mill, which gave an average yield of $234 per ton, falling
much below the expectations based on assays. The Crown Point (Cut-
ler & Co.) had a shaft down 25 feet, in a large body of ore, milling $100
to the ton and upward. Fuller & Ferguson had commenced work on
the Great Eastern, with good prospects, the ore assaying from $250 to
$300 to the ton. The Ada Gossage, located one mile and a half from
Mountain City, and owned by Henry, Velt, Upton & Frederick Brothers,
had a shaft 70 feet deep, and ore assaying from $300 to $500 to the ton'.

The Argenta, Argeuta ExceLsior, and Argenta Extension were all look-
ing well. The Sunny Hill, three miles southeast ot town, Keystone, and
Virginia were being actively worked and looked well. The Mountain
City Silver Mining Company (Oppenheimer, Hart, and others) had out
u large quantity of good ore, which was to be crushed as soon as the
Vance Mill would be in readiness. Placer-mining by Chinamen, on the
north side of the river, was going on actively, but v.ater was scarce.
The Chinamen made irom two to three dollars per day, but competent
judges, who have examined the ground, believe that if water were plenty
the mines could be made to pay $10 per day to the man.

H- Ex. 10 10



List ofmxnwg claims in Cope minivy dietrict, EJko Cmmty, Nevada, on the 1st day of July, 1870, reported ly F. W. Crosby.

Name.

Argenta
Excelsior
Crescent
Monitor
Buckeye
Calilomia
Idaho
Idaho Extension.
Mountain City.

Oivner.

Argenta Gold and Silver Mining Company.
Dixon, Eicly, Cope & Co ,

('artor. Cage & Co
"W'allbridgc i:Co
Cope &. Co
Lyttle & Co
Johnson & Holbrool^
Grant & Adams
Mountain City Gold and Silver Company.

.

Character.

Lode
Lode
Lode
Lode
Lode
Lode
Lode
Lode
Lode

Course.

N. & S..
N. & S..
N. & S..
N. & S..
N. & S..
N. & S..
N. &S..
N.&.S..
N. &S..

Dip.

45
45
45
SO
30
10

£0
20

Vertical

Dimensions of
claim.

Width.
3 feet.

3J feet
2 feet.

2ifcct

8 feet
2 feet
2 foot
6 feet.

Length.
1, 400 feet
1, 400 feet
1,000 feet
1,000 feet
1, 400 feet
2, COO feet

000 feet

,

600 feet

Country rock.

Granite
Granite
Granite
Granite
Granite
Slate . .

.

Slate . .

.

Slate . .

.

Shite . .

.

Vein matter. Ore.

*« ea

on

Value
per ton.

00
50
SO
55
40
70
70
40

OS

g

2!

O
05

Ui
H
o

Beuabks—The Argenta has produced abont $100,000 since Its discovery. In May, 1869. Thcdoepest workings ore on the Argenta, 250 feet
; Crescent, 175. California has atunnel 500 feet long

;
Excelsior, 400. So far there has been no " petering out." There are probably a» many more claims as aio here named, that may properlr b« called live

viz: Mammoth, Great Eastern, Jlevada, Sunny Hill, Ophir.Kohinocr, etc.
r

j j . j f i~ j

H
O

H
H
H

O
Q

o

1
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Return of the production of (/old and silver in the Cope mininfi district,

IJlko County, Nevada, for the year ending July 1, 1870.

—

L'cjwrted by F.
W, Crosby.

Mill, Cope IMill
;
owners, Atctliison, Dre\y & Co.

;
location, Mountain

City; mine, Cnstoiiis; average .yielcl, $00; time of running, eoinineneed
running in December, 1800 ; whole number of stamps in mill, ten

; power,
steam.

liEMAiiics.—Entire product of tlie district, as obtained from Wells,
Pargo & Co., and Oppenheimer & Co., in silver and gold, §2.50,000.

Tlie first-(!lass ores were shipped to Jleno and San Francisco. Two
new mills are being erected : U. Vanse «& Co.'s patent pulverizers, said

to be lO tou capacity, and Norton's mill, 13 stamps.

Estimate of costs of mining and, reducing ores in Cope district, Elko County,

Nevada.—Report by F. TV. Crosby, July 1, 1870.

Population of district, 600; Avages of first-class miners, $4; wages of

second class miners, $3; wages of surl'ace laborers, $13 SO; cost of lum-
ber, $00 to $75 per M; cost of mining timber, 8 cents ])er foot ; cost of
common i)ow(ler, $7 .50 per keg; cost of Giant powder, $2 per i)ound

;

cost of freight I'rom Elko, lA and 2 (ients per pouiul ; cost of fuel, $0 to

$8 per cord ; (iostof ten-stamp mill, California pattern, including freight,

erection, &c., $20,000 to $25,000.

Bull Run district was discovered and organized in the summer of
18(!9. It lies about eighteen miles southwest of JMountain City, Cope
district, and a good, tree road leads from the latter place to the mouth
of ^ tlie cafion at V\^hito Eock City, in Bull linn district. The country is

well wo()d(!d and watered, there being at least 20,000 cords of timber in

the immediate vicinity of the mines, ami an abundance of water within
three-quarters of a mile. The most imi)ortant ledges so far discovered
are the following: The Porter—two to 4 feet wide; shaft, 32 feet downi;
100 feet further southwest, shaft 25 feet ; still further soutlnvest 380
feet, shaft 12 feet; ricli antimonial sulphviret, with some galena, said to

assay from $-1,000 to $0,000 per ton; 20 tons have been shipped to Reno
with satisfactory results. Central—shaft, 12 feet wide ; same ore; lode,

4 feet wide; assays $4,000 per ton. lievenue—shaft, 8 feet ; lode 4 feet

wide; 2 tons on dump
;
average assay, $150. Montana—lode, 4 feet

wide; shaft, 10 feet; assay, $150. Fountain Treasure—shaft, 30 feet

;

assay, $l(iO per ton. lUue Jiell—0 feet wide; shaft, 18 feet ; will mill

$100 per ton. Nevada—located for two miles ; 4 to 0 feet wide
;
shaft, 18

leet; mills $100 per ton. This is eminently a self-sustaining mining
camp, there having been no necessity I'or calling in the aid of cai)ital,

and the holders preferring to develoj) their own mines and demonstrate
their value, the ledges being of a pernument cliaracter and the grade of
ore so high that thej' have paid from the commencement. From the
proceeds of the mines the holders have been able from the first to sui)-

ply themselves with tools, provisions, and all the comforts of life. There
are about two hiindi-ed people at the mines, and there is every prospect
that this number will soou be increased.

lu Decendjer a correspondent of the San Francisco Scientific Press
wrote from the district

:

Evorythini; is progressing satisfactorily horo in tho (liflForfiiit miiios wliich arc being
worked. Tliisro arc ton tunnels now being run to varion.s lode.s, and sixty men at work
wlio will coutiuuc to work all winter. Tlio ores sent to Vance's mill, at Jlountain City,

for reduction, yielded satisfactorily, sonio giving as niucli as §1,000 jjer ton. Tlu' .John-

son Company are about to start a shaft on their lode. The Sacrainonto Tuimel Com-
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pauy aro jmshinj; work forward as fast as possible
;
they are rminiiij; a tunnel tliron<;li

tho main mineral belt of till) district, and will cut some eifjht or ten of the leadin;^

minoM at a de];',!! of from 50 to 800 feet. Mr. Drew, of Mountain City, is al>oat to re-

move his ten-s;::.::;) mill from that i)laco to hero, and will change it to a dry-criishor

and add roasting furnaces. Ho exiiects to have it running by April next.

Tho depth of the snow on tho mountain is only about three feet. We have had no
very cold weather as yet. Tho anionnt of ona shipped from this district this summer
amounts to l,7;J."i tons, valued at from §100 to §^,000 per ton. If wo had had mills here,

over T>,000 tons of ores would have been worked during this last sunnner, of valu(!S

ranging from .$ij0 to .S-,000 per (on. According to all appearances, there will be over
20,(MM) tons of ores taken out of the different mines next .year; and if thi^ro ai'e facilities

for crushing, tho bullion shiiimeut will speedily demonstrate the value of the mines in

Bull Kun.



ExJdbit of producing mines in Bull Bun mining district, Elho County, Xerada, on July 1, 1870, reported by F. TV. Crosiy.

Owner.

lilnc Jacket
Hope
Montana
liiijiadier

Buster
Potosi
Feimd Treasure
Mouument
yifleeuth Amcudment
Porter

C. Eisenbers & Co
\Villiam Porli-rfieW &. Co
SI. Iluiiyanl & Co
1'. Fellows & Co
E. D. Bowman & Co
A. McKittrick & Co
J. F. ChelUs

do
George Cowloa & Co
Tucker & Co

Vein
..do .

..do .

..do .

.do .

..do .

..do .

..do .

..do .

..do .

Course,

N. &S
..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

Dip.

30W
10 E
East
..do .

do .

..do

..do .

..do .

.do .

..do .

Dimensions
of claim.

Country rock.

Ft.

1,400
1,S!00

1,800
1, 0(10

1,000
1,000
2, SOO
2,200
1,2:0
1,200

Sl.lto

Limestouo .

....do

....do

....do

...do
Slate
...do
...do
Limestone .

Vein.matter.

Decomposed quartz.
Quartz

do
...do
...do
...do
...do
...do
...do
...do

Ore.

Sulphuret silver,

do
.do .

.do .

.do .

.do
do .

.do .

do .

do .

$200
22.5

175
110
125
125
225
ISO
150
250

Product forthe vearend-
ing July 1, 1609.

About 100 toni of ore
have been sbipped to
Heno and San Frauci.s-
co. netting from $100 to
$-.^50 per ton : milling
and freight, $80 to $00
per ton.

Q
O
O

O
!Z|

O

I—

I

zM
!Z|

o

o
CD

K

Ekmarks.—There are about one hundred veins opened in the district About ono thousand tons of ore are now out. The ores are ba.se, containing galena and antimony.
The six first enumerated claims are on the Nevada ledge—probably the mother-vein of the district. The distance from Elko is eighty miles west of north.

CO
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The total yield of the ores shipped up to July, 1870, was probably
about $25,001).

Bruno liintriot is situated twenty-five miles southeast of ]\I()nntaiu
City, and was discovered in ]Sr()venil)er, 1809; the ores eoiitainin<i a
great deal of lead and less silver than tliose of Cope and Bull Man. Tlie
district was somewhat neglected until the; fall of 1870, when several of
the larger ledges attracted much attention. Tlie mines are as yet too
little develo])ed to give an idea about their real merit. Tlie following
list of mhivs coaijirises those in operation in July. No nnll was in the
district at that time, nor is tliere one now, so far as I am informed. The
ores have so far been beiieticiated at Mountain City or shipped toEeno:



Lisl ofmining claims in Bruno mining dintrict, Ello County, Xcvada, on the Ut daxjofJxthj, 1870, reported lij F. W. Croshij.

Xamc. Owner.

Miners' Kcst Martis & Co

Minors' Delight

.

M.KliBon
Sonoma
Mountain King.

.

Biz Giant

Savage & Co.

i\o

Klincl! & Co.

.

Doanc &. Co...

Charac-
ter.

Vein .

..do ..

..do ..

..do ..

..do ..

..do ..

Course.

KE. andSW..

...do

...do

...do
E. and W
NE. and SW .

Dip.

45° E.

Vertical.
...do .

. . do .

60^ E
Vertical.

Dimensions of
claim.

Thickness.
3 ft

8 ft.

4 ft.

4 ft.

2 ft.

3 I t.

Length.
1,400 it

1,200 ft.

l.SOO ft
1.200 ft.

J.200 ft
1,200 It

Country
rock.

Limestone.

..do .

..do .

..do .

..do .

..do .

Vcin.mat-
ter.

Quartz.

.do .

do.
.do .

.do .

Ore.
Value
per ton.

Argentiferous
galena.

do
do

, do
do
do

Bkjiarks.—About 75 tons shipped
;
average yield, $60. Timber and water abundant ; distance to Elko, seventy-five miles.



]52 MINING STATISTICS WKST OI'' THK ROCKY MOUNTAINS.

Sprvcc Monniain district is Bituiitcd about forty miles southeast of

Humboldt Wells, upon a mountain thickly covered with pino and
si>rucc timber. It is as well watered as any district in the county.

Tiie ores are of two classes. Those on the south of the mountain
are w-hat is denominated as good milling ore, or eldoride; those on
the north are what is denominated as the best quality of smelling
ore, or argentiferous galeiia. These ndnes liavc now been worked
Ibr about a year, durnig' which time many assays have been made ii'om

the ores, and both classes have, so far, given satisi'actory returns. The
mine owned by J. B. Osborne has a shaft down 320 feet, which sliows

rich ore all the way. On the side of the mountain below is an old

incline, which runs into and connects with the shaft. The Latham,
Schuyler, and Humphrey arc also favorably spoken of. I am not
informed as to the actual milling value of the ores, small lots of which
are re])orted to have been sliipi)ed from the district.

In Railroad dutrict, which was mentioned in my last report, a smelt-

ing furnace has been erected during the year, but its operations were
unsuccessful. In December, a correspondent wrote about it:

Tlio snu'ltiiis works of tlio Palisado Smelting Company, ut Railroad district;, iiro

under attachniout for debt. If lialf the reports about the misnianageiniint of tlu! aiiUira

of t!ie I'urnaco wUieli lia vo conio to my ears over siuce that " iron tub," called a eopp(!r-

Bmeltor, was i)ut np last spring, are true, it would have been ,a blessing to the district

if the attaehmc'nt had been served months ago. These remarks are severe, but just
and true. For a long tinui the representations of parties from that district, and jiarties

who had no intention to falsify, were favorable in regard to the movements of that
company, giving them character by announcing the ellicient ]>rogress of the work ; but
after mouths orcixporinieut ing at the cxjiense of the labor of the hard-working mincers,

they have sus])onded under the inllneuco of a judicial writ. The district is one having
merit., but the assumption, presumjjtion, and imposition of small-sized dealers in ore,

and experimenters jn furnaces, havi! well-nigh settled it for the pres(!nt season. Another
year, I trust, this district will recoivo the aid of more practical, intelligent, and finan-

cially competent men.

According to the late census, Elko Countj' has 3,147 inhabitants, 439
of which are Chinese.

WHITE PINE COUNTY.

White Pine district.—Mr. Arnold Hague, a brother of Professor J. D.
Hague, contributes to the volume ou Mining Industry of the lieport of
the United States Geological E.xploration of the Fortieth Parallel, a
chapter on the geology of the White Pine district, which is highly inter-

esting and valuable as the lirst careful and complete account luruished
of the subject. The substance of Mr. Hague's conclusions will be here
given.

The Wiiite Pine Mountains are a southerly continuation of the Hum-
boldt chain, though between White Pine and the Humboldt lliver there-

is an interval of depression, where the range sinks to low and insignid-

caut limestone folds or ridges. For a hundretl miles south of the river,

however, the lino of rugged peaks rises 5,000 or 0,000 feet above the
plain ; and at White Pine there is another culmination in Pogonip Peak,
while six miles farther south tlio mountains are quite low again. The
White Pino district, twelve miles square, with Treasure Hill as a central
point, lies therefore in a sonu'what isolated mountain group. This group
is divided into three north and south ridges, measuring iu width between
the two outer crests about live and a half miles. These ridges are, lirst,

Pogonip llidgc on the west
;
secondly, the middle ridge, comprising Treas-

ure Hill, the I5ase Metal Uange, and the Blue Ridge
;
thirdly, Mokomoke,

on the east. The highest peak, Pogonip Mountain, is 10,792 feet abovo
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soa-levcl ; Telesiaj)!! Peak, on Treasure Tlill, is 9,228 feet ; Treasure City,

8,980 feet; Ilaiiiiltoii, 8,003 feet; ami Mokoiiioke, 9,239 ieet.

Po^onip liidge trends nearly north and south. The eastern slope pre-

sents a payish-hlue limestone, striking with the trend of the vidge, and
dipping 22° to 25° eastward. But few and imperfect fossils have been
fouudin it, presenting forms allied to those of Treasure U ill. Jlokomoko
likewise presents a simple geological structure, the rocks being perfectly

conformable, trending nortli and south with the ridge, and dii)ping 22°

east, except in that i)art above the saddle connecting with Treasure
Hill, where the rocks (sandstone and limestone) are considerably
distorted.

Between Pogonip and Mokonioke is the middle ridge, which is at once
the nu)st complicated in its geological features and the most imi)ortant

from its mineral wealth. It i)resents in structure, iirst, a v/ellmarked
anticlinal fold, the axis of which has a general north and south direc-

tion
;
and, secondly, a transverse fracture and displacement, which extends

across tluu'idge at the southern end of Treasure llill.

The axis of the anticlinal forms the canon between the Base Metal
Eange and the Blue Ridge; then, bending around the north end of Tel-

egraph Peak, continues along the east slope of Q'reasure Uill, 500 I'eet

below the summit, through Pocotillo. This fold is in limestones, the
western slope of which constitutes the west side of Treasure Hill ami
the Base Metal Range, with the exce|)tiou of the caps of Telegraph Peak
and the northern slo|)e of Babylon lilill, which present overlying shale

and siliceous limestone. These westerly dipping beds form, with Pogonip
l\idge. a synclinal fold.

Treasure Hill is about one mile and a quarter in length, and, across

Treasure Peak, one mile and three-quarters wide. On the north it de-

scends steeply 975 feet to the town of IJamilton ; on the east, a preci])-

itous wall, 400 feet in height, descends to Pocotillo. Bromide, Chloride,

and Pogonij) Hats are floors of bedded limestone on the west slope, about
200 feet below the crest, the strata di])ping 7° to 10° westward. To-
gether, they are a little over a quarter of a n)ile long by about 550 feet

broad, and they terminate on the lower side in a cliff 150 to 200 leet

high, below which the strata, much disturbed, strike to the bottom
of Silver Canon.
Pogonip Hat, t he southernmost of the three, terminates in a low escarp-

ment, at the foot of which occurs the transverse fracture and displace-

ment of strata already referred to. • It extends, nearly at right angles
with the anticlinal axis, entirely across the ridge, contains the Eber-
hard deposit, and has given rise to two small cross-canons. South of
this i'racture the formation is much broken uj) by local displacements
and sharp folds.

Nowhere in the district do the beds underlying the limestone cro]) out.

The thickness of the formation therefore cauuot be determined, but there
are at least 1,500 feet of it exposed. The uppermost beds are highly
fossiliferous, and belong without doubt to the Devonian i)eriod. The
liTuestone is bluish-gray, har<l, and compact, highly imi)regnated with
foreign matters, particularly silica, ni the neighborliood of the ore de-

posits, but elsewhere remarkably i)ure, containing (by analysis of a
specimen from the east bluff of Treasure llill) 99 per cent, of carbonate
of lime.

Immediately overlying this Devonian limestone is a formation of
thinly laminated, calcareous shale, dark-gray, interstratifu'd with thin,

leddish-gray layers, and, so far as known, entirely non-fosilliferons. It

has been removed by erosiou from the greater part of Treasure llill,
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but is fomul in tlie depression between Tieasm-e and Telegraph Peaks,
underlies tlie summit of the latter, may be traced along- the western
slope, dii)ping coniormably with the limestone, and appears in a thick-

ness of 125 feet on the cast side, immediately above Applegarth Canon.
Over this calcareous shale is a granular, siliceous limestone, contain-

ing nodules, and frequently whole strata, which have been completely
metamorphosed into chert. The Ibrmation is about 100 feet thick, and
abounds in crinoids. The top of Telegraph Peak is comi)ose(l of this

cherty limestone. The calcareous shale and siliceous limestone occur
also on the summit of the Base Metal llange, and on the east side of
tiie anticlinal fold, along the base of the 131ue llidge, overlying the
Devonian limestone. They are ascribed to the same geological period.

The next overlying formation is a black argillaceous shale, about COO
feet thick, carrying seams of bituminous matter, and furnishing most of
the springs of water found in the district. Hamilton is in this forma-
tion. Above it, as observed on Mokomoke Mountain and elsewhere,
occurs a belt of fine-grained, reddish-yellow sandstone, having an esti-

mated thickness of 300 feet, and above this again a body of light-yellow,

granular limestone, of which several hundred feet are ex])osed, but the
entire thickness cannot be determined, as the overlying rocks nowhere
appear. It is rich in well-marked Carboniferous fossils; and the black
shale and sandstone are referred, with it, to the Carbonilerous j)eriod,

though it is not possible from the data already obtained to say ])ositively

more than this : tliat the lower limestones of White Pine are Devonian
and the upi)ermost Carboniferous; while the intervening shale, chert,

black shale, and sandstone must belong to one or the other of these
periods.

The ore deposits thus far discovered are confined exclusively to the
Devonian limestone. The highest stratigraphical position occujjied by
any mineral deposit yet found is along the line of contact between the
limestone and the overlying calcareous shale. The mines at the north
end of Treasure Hill, such as the Mammoth, Original Hidden Treasure,

etc., occu[)y this position.

It will be seen that, according to these conclusions, the rocks of
Treasure Hill are bent or broken over an anticlinal axis, and, on the
east, dip under the rocks of the Mokomoke Eange. This explains the
absence of silver ore in the latter range. In 18(58 I called attention to

a probable anticlinal in Applegarth Canon; but as I made no collection

or examination of fossils, and did not carefully study the dip of the
strata at the bottom of the canon, I committed the error of supposing
the lower limestones of Treasure Hill to be the .same as those of the
range eastward, thus locating the axis of the fold too far to the east

;

and this led to the expression, oni)age 30 of my report of 1800, "Across
the canon to the eastward the i)recipitous face of a ])arallel range show.s
the continuations of the limestone strata; but the range is of inferior

height, and the upper metalliferous layer is consequently wanting,
liaving probably been carried away by denudation. This range dijjs

eastward ; anil the canon between it and Treasure Hill probably occu-
pies an anticlinal axis."

J\Ir. Hague's correction of this erroneous deduction from partial data
shows the advantage of careful instrumental sur\eys and of the colla-

tion of paleontological evidence. The nnitter is not wholly theoretical
in value. If certain layers of rock on Treasure Hill are imjjregnated
with silver deposits, it is surely of practical importance to determine
Avhether their continuation may be sought for in the neighborhood, and
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whether the outcropping rocks of the vicinity are above or below the
desired argentiferous ibrmation.
White Pine was visited by my assistant in September. In his report

he says

:

ReuK^mbering the exceedingly prosperous condition of that locality a year ago, tlio

uiiparalled cxcifcuiciit prodiicc^d by tlio discovery of its rich silver dci)()sits, and th-.^-

large returns uiade in a very short time, I nmst confess that I was astonislu^d to lind
as rapid a decline as the ascent had been sndden. The town of Hamilton is dull,

imniea.snrably so, and the streets are lilled all day with loungers who cannot dispose
of th(!ir interests, and are therefore forced lo stay a while l»)nger. It was, of course, of
the ntmost interest to uio to trace the causes for all this; and I unist conlcss that,
on investigation, I cannot find causi! for alarm to such an extent as has taken posses-
sion of all interested. It is the old story in American mining: lirst, violent, extrav;i-

gant and all-absorbing excitement, unwarranted by leal facts; and then ulter
despondency, after the rich ores have been taken out, and the (icononiical working of
the larger bodies of low-grade ores must be faced. Such ores still exist in enormous
quantities, and there is tliereforo really no just cause for the prevailing discour.ige-

inent. But it is true, the extravagance of former expectations nnist be .justly toned
down to a point wlu^re mining is considered as a business v.'hich must he conducted
as prud<^ntly and economically as any other in order to insure linancial success. I have
vi.sited Treasure Hill, in company with Mr. J. E. Clayton, who has probably, from his
long experience, the most extc^uded knowledge of the geological features and the
mines of the district. By his courtesy in pointing out certain features, a speedy
comprehension of th<! l ather intricate structure of the region, and especially Treasure
Hill, was V(!ry much facilitated. There arc im ore-bearing vans on 'frcasure Hill, all

assertions to the contrary notwithstanding; but it is truft that the liuiestoiK! strata,

themselves much tilted and bent, are traversed in numerous directions Ijy largcu- and
smaller veins of calespar, which are locally termed " s]iar-dikes," and carry no ore.

The main anticlinal of the strata runs ahuost due north and .south on the top of the
mountain, and along the east side of Treasui-e Hill appears to occur a fault, 'fliu

lissnre along this fault is now filled with calespar, and smaller ones, running oi).i(]uely

and at right; angles into it, contain the same material. As I mentioned above, these
spar-veins carry no ore, but on (me or both sides of them the limestone is invariably
very siliceous, and here occur impregnations and jiockets of silver ores. In the
riclxir jioekets the ore can, of couise, b(! recognized, but in ores v.'hich carry from
$'.iO to .$40 silver i)cr ton, there is generally no trace of silver visible. The rock
looks like a dark, (|nartzose limestone, and for the miners the llinty m.'itter is, in

fact, the only guide by which to select ore from the country rock. The ore im))regna-
tions follow tlicse spar-veins vertically downward, and .spread al.so horizontally
between the Layers of limestone. In mines of this kind a large amount of barren rock
is, of eonrse, invariably transported and crusheil at the mills, together with the leal

ore, simply because the nWueral contained in the rock is only very rarely visible.

The South Aurora and Hidden Treasure were the only mines of note being worked at
the time of my visit. The Eberhardt, once so famous for is rich ()re-cliand)er and
stupendous yield, was shut down, as tho English company, which bought of the
original owner.s, had not got ready to work their costly purchase. I eouUl not visit

the mine, but am rcli.ably informed that, although the old rich deposit is completely
worked out, a vast amount of low-grade ores renmius to be worked. I lio|)e, for tlio

sake of tho company, and also the reputation of the district, that these ores may not
prove to be too low-grade to permit ])rolitable working at present. The Sonih .\ui-ora

lias rich ores and a great quantity of them in sight, and is working a largo force of
miners.

It has been worked like an open qnarry, and tho oro is taken from it through tunnels
penetrating the barren limestone west of the deposit. The four openings on this mino
aro very wide, and havt! reached over one hundred feet in depth. TJio Huldcn 'IVeasuro

does not look very promising at present, although the company is still energi.'tically at
work. I must, however, confess that in this mine less than any other a system of
mining conld be recognized. There are several companies working (Ui a small scale on
the west side of Treasure Hill, on Chloride or Bromide Flats, and the so-called " Chlo-
riders" are scra])ing up small quantities of rich rock in many places. But, with tho
exception of the above-mentioned localities. Treasure Hill looks desertiid, and thousands
of little discovery holes and dumps are tho only marks left of the former excitement
and bustle. Trcsusure City itself is almost entirely deserted ; a few jieoiile remain, who
cannot get away, but there is evidently no l>nsiness going on. Of the neighboring
mills and furnac(« only a fmv aro running, and thos(> not very regularly.

1 Inive, of course, also visited the Base Metal liange. The ore deposits hero occur
entirely difTcrently from tlio.so on Treasure Hill. They are all lying between and i)ar-

alhd with the limestone strata, and vary exceedingly in length an(l width. It is char-

ncteristic that they invariably occiu- iu certain zones in tho limestone, along and near to
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tliick strata of quartzitc, wliicli alternate with limestone and slates. The depoaita

carry mostly an iron <:np, which is from two to three feet de(^p. Below it occur car-

bonates of iead mix(Hl with arseniato of iron, and freiinently lumps of undecomposed
galena are i'ound in the middle of lar<;(; bodies of ceriissite. The numbm- of claims

talcen up is enormous, but few are actually worked at present. The principal reason

is that the percentage of silver contained in these ores is actually too small to pay for

working at present. The average contents of silver is only froni $12 to S-iO per
ton in dilterent mines, and the cost of coal being from 25 to 'M cents per bushel,

and thirty busluds being used to smelt a ton of ore, while labor in the mines is $i
and in the furmices $5 per day, you nuist see that such ori'S cannot jiay for trcatiiuuit

at a locality one hundred avd twenty miles from railroad eomumnieation. A reduction

of wages and freight, in case the long-talked-of railroad from Elko to White Pino
should be built, will, of course, remove the obstacles now in the way of iirofitable work-
ing. Of the quantity of smelting ores in the Base Metal Range, tlici'o is no doubt they
occur everywli(!re in large deiiosits, and will eventually bo the surest basis for cxten-
Bivc mining industry.
About six miles to the northwest of Hamilton occurs a mineral-bearing zone on

White Pine Jlountain, which secnus to hold out b(;tter iuducements for vrorking at the
present time. Ores from this locality are now in New York for a.ssay, and if they should
prove to be as rich as their appearance leads mo to expect, this locality will rival tne
now famous region near Eureka, of which it is an almost exact geological and niiner-

alogical counterpart. Facilities for smelting are here better, and especially the item
oi' coal may be reduced to almost half th(! Hamilton and Shcrmantowu i)rices.

The mountain on wliicli tlie mines arc located is here very steep, and about as high as

the hill on whicli Treasure City is located, i. c, a little over 9,000 feet. It is better

wooded than most mountain regions in Nevada, but the growth of pine and mahogany
is, as nnist be expect(!d at such an altitude, rather stunted. Charcoal nuule from such
wood cannot therefore l)e of the best quality ; but it is sufBciently dense, when prop-

erly burned and guarded against moistun; in the winter months, to answer very well for

sra'elling ojierations. Mining property situated at such a (distance from Hamilton,
Treasure City, and Shermantown, has, of course, a large advantage over the latter places
in the very imi)ortaut matter of the cost of the necessary fuel. Water is here ralher
scarce, hut there is a sufficiency obtained in springs and wells to conduct smelting
operations. For the i)resent, and as long as tho decomposed ores are encountered in
the mines, no dressing is nec(«sary.

The geological foruuition on White Pine Mountain consists, in this neighborhood, of
heavy beds of limestone interstratilied with quartzitc layers of great thickness. On
the west slope, referred to above, tho strata are highly tilted, and stand in places
nearly vertical. Tluiy strike from northeast to southwest, and dip to tho northwest.
A stratum of quartzitc, underlain and overlain by limestone, crosses the mountain
here diagonally. In the limestone overlying the quartzitc, sometimes close to the lat-

ter, sometimes as much as 200 feet above it, occur the mineral dei)osits. They run with
the strata of the country rock.

The San Bernard is located on the west slope, high up, and just over the crest of the
mountain. It is hardly sufficiently opened to form a coirect opinion of it, but shows
in the cross-cut a streak of 12 to 15 inches of solid carbonate of lead and pa(ch(!s

in the limestone outside. It runs parallel to another location on the east side of tho
mountain, which is better opened and has acquired quite a name on account of the
abundance of ore which it carries. I refer to the Jennie A., a mine which gives a very
fair idea of the nature of these deposits. I am informed that it showc^d very little

outcrop at the top. It is now worked by an open cut about 50 feet in length along tho
deposit, which shows a largo body of carbonate of lead mixed with manganese,
arseniate, and liydrated oxide of iron. About 1,200 tons of ore are here on the dump,
and the quantity in sight in the mine is very largo. The assays go from §9 to §1,000
per ton in silver.

An assay from the San Bernard has yielded .$31 per ton in «ilver. Tho percentage
of lead is about 40 per cent. In neither of the two mines spoken of here have I

noticed the mineral stotefeldtito, which, when occurring, is the main source of silver.

The Yosemite claim is 800 feet long, and lies on the west slope about 500 feet below
the San Bernard. It is also about 200 yards above the quartzitc ni the limestone. Tho
deposit is from 2 to :{ feet thick, and is exposed by an open cut 40 feet in length and
about 8 feet di^ep. The orc! is carbonate of lead with iron ore and lumps of galena.
No assiiy has been made of this ore, but a ])ieee I'roui the ext<?nsiou higher up tile hill

is reported to have assayed §30 per ton. Tlie quantity of ore in sight is largo, but it

is my ini)(ression that it will not go high in silver.

The Emigrant is an imperfectly opened deposit, parallel and not far from the fore-
going. The deconipos(^d lead ore is about 2 feet wide in the ojieniug.

The Indiana, )>arallel lo the fiuegoing, and nearer to the quartzitc. The ore-streak is

2 to 3 feet wide, and cai-ries more quartz, au indication in this region of greater rich-
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ness in silver. Tlio ore is carbonate of load mixed v/ith arseiiiato and liydrated oxido

of iron, and occasional patcUes of galena.

Aerolite : Lougtli of location, 800 feet. It lies still nearer to the quartzito down the
monntain, and the cut sliows a streak of irom to 4 inclies of stete'.eldlite.

Tuna and Iron-clad : Each of these two locations comprises l,(iOO feet. The}' occur
below a smaller stratum of quartzito lower down the mountain. The deposits dip

steeply, and are evidently larger and more imjiortant tlnin any of the foregoing. They
show "a very large outcrop of iron ore, over 1^ i'eet tliick in each case, wliicli have
been penetrated downward by shafts 1.5 and 20 feet deep. Small patches of carbonate
of lead occur in the bottimis of the shafts, but the solid lead ore has not been reached.

The Sentinel lies just above the before-nieniionc^d quartzito, in limestone, and shows
an iron outcrop 10 feet wide, in which a shaft 15 I'eetdeei) shows a streak of carbonate
and red oxide of copper and stotefeldtite.

The Alabama is auotlier deposit witli a largo iron outcrop, in which a shaft 10 feet

deep has been sunk. It has just reached jiatches of carbonate of lead.

Tlie four last locations arc by far the most important, and may bo expected to carry

largo deposits of lead and stetefeldtite under tlie iron cap.

Later in the season large lots of ore from several of the above-named
mines were smelted in Sliermantown and Hamilton, and tliose from tlie

Yosemite and Jennie A. have especially given highly gratifying resuU.s.

The English company which bought the Eberliardt mine lia.s con-

structed a new sixty-stamp mill three miles from the mine, and a train-

way connects mine and mill, so that the transportation of the ore will

cost them only 25 cents per ton.

New smelting works have been erected just above Hamilton by
Governor Matteson. In the middle of September, one furnace had
already been in blast for a week, and was working admirably. The re-

sult of the week's run was about tliirty tons of bullion, assaying $180
per ton in silver. For the last two days the work had been gra(hndly

increased toward full capacity. The result of the last twenty-four liours'

run was 170 bars of bullion, weighing about 8 tons—giving an average
assay of $180 per ton. The second and third furnaces were to be blown
in before the 1st of October.

About the same time the Ward Beecher was working thirty men, and
toolc out from 30 to 40 tons of ore daily, which netted $40 per ton.

Quite a body of ore was struck in this mine, whicii resend)les closely

that tal^eu irom the Eberliardt in its palmiest days. Erom the Sliver

Wave the ore from shaft No. 4 was paying $80 per ton ; that from tlio

Hidden Treasure, $74. Schoharie turned out G tons daily, wortli $40
per ton ; the Matilda yielded $80 ore. The Aurora South was work-
ing with a large force of men, and had an immense body of ore in

sight. I'ifty tons of ore were shipped daily, and the last 3,000 tons takea
out had yielded $40 per ton.

In November, an English company commenced mining operations on
the Aurora North with one hundred men. They extracted low-grade

ore for the new mill, and the mine was looking well. In the liberhardt

new rich discoveries of chlorides had again been made, both in the large

chamber and on the surface. Most of the mills and furnaces were run-

ning, and at Mattesou's smelting works refining furnaces were being
erected.

Of the base-metal mines, the French, Jennie A., "Yosemite, Uncle Sara,

and Fay produced large quantities of ore.

The old Monte Christo Mill has been rebuilt during the year ; five

stamps and a Stetefeldt furnace have been added, and in November the

mill was running profitably on ore from the Maryland mine of Pinto
district.

In Pinto district the Germania, a gold-bearing ledge, has been worked,
and Ave tons of selected ore as.sayed as high as from $1,000 to $12,000

per ton. Champion ore assayed from $400 to $750 ; Mountain Chief,
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$138. The Maryland is reported 30 feet wide, and samples of the oro

found froui a two-foot pay-streak in this le-Agc assayed as liigh as $1,3G0

per ton. 1 am not inforn>ed wha t has been the average of the ore worked,
at the jSIonte Christo Mill.

Robinson district is situated forty-five miles due east from Ilamilton,

ia White Pine County, Xcvada. The district came into favorable notice

about a year and a half ago, and at the ))resent time has acquired (con-

siderable importance, as the development of the claims since the first

discovery has established their richness. The country ro(;k is limestone

and porphyry, and the former is in ])laces uplilted by diorite. In the
limestone and pori)hyry occur mineral deposits, carrying carbonates of

lead, galena, and in some instances red oxide of copi)er. In the diorito

occur veins cariying galena with fluorspar .as predominating gangue.
The Isaac, mentioned hereafter, is one of these. The imre galena frota

these veins assays $75 in silver. The ores carry always a very large

])ercentage of (juartz, and they require, therefore, very close selection to

fit them lor smelting.

Most of the mines and mining claims, tbirty-six in number, are owned
by Chicago capitalists, Messrs. Cumndngs and Waller, and I am indebted
to llr. E. G. Moss, the mininf;; engineer of the company, for much of the
following information. The princii)al mines are the I'^lying Cloud, Isaac,

Elijali, Old England, and General Gregg, which have been worked by
the conqiany during the last year. Several hundred tons of smelting
ores have been extracted, and the owners liave found sulficient encourage-
ment in the apjiearaiice of their mines to erect a large furnace for the
reduction of their ores.

This furnace is the largest one in Nevada, except the Plltz furnace in

Eureka. The furnace is a blast furnace, with four tuyeres. Its inside

horizontal section is 3 by 4 feet, and tlie blast is supplied by a No. 8
Sturtevant blower, driven by a twenty horse-power engine. The capacity
of the furnace is twelve to fourteen tons per day.

By far the largest portion of the ores cannot be smelted at present, as

a preparatory dressing is required to fit them for the furnace. The works
being located at the head of Murray Creek, water for this purpose is

abundant, and the erection of dressing works is contemplated. ]\Iean-

while the ores are picked by hand, and the first camjiaign lasted a fort-

night and i)roduced eighty-one tons of bullion. The bullion assay.s 8110
in silver per ton.

The ores of at least one of the above-named mines contain some gold.

'

This is the Elijah, but the contents per ton being only from $10 to $12,
and the ores being mixed with those from all the other nunes. the gold
is not at i)resent available. The carbonate ores assay about $110, and
the galenas about $90 per ton in silver. This refers, of course, to the
ores picked out for smelting. According to JMr. Moss the mines are
am|)ly able to supply the fiunace, especially after dressing works have
been built. Wood in the neighborhood is comi)aratively plenty. It is

the same as found in other portions of Nevada, pine and mahogany,
and does not make very good coal except when carefully burne(l and
liandUcd. The Chicago Company employs about seventy-five hands, in-

cluding furnace-men, wood-choppers, etc.

About four miles from Mineral City, the town of the district, an im-

portant mine, the Carbonate, is worked by other parties, and small smelt-

ing works are being erected. The ores from this mine assay, according
to Mr. Moss, $53 in silver, and about $50 in gold.

Robinson district, like all the mining camps in Eastern Nevada, suffers
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as yet from high labor and transportation ; but at least in regard to

the former there are good prospects of a speedy change lor the better.

The following is tlie number of tons, and tlieir value, worked or sold

during the four quarters from .July 1, J8G9, to June 30, 1870, in White
Pine (Jounty, as per returns to the county assessor, Mr. W. W. Mobart,
to whom, with Mr. J. 13. Dayton, his deputy, my thanks are due.

For (he three months ending September SO, 18C9.

Companicft. Quantity.
Value per

to:i.
Total value.

1 y28 27") $58 50 $77 702 32
93 SI.') 44 4 147 32
CO .1

f
1 15 40 3 221 78

G 4'j5 435fi 1 2-1 ;J 114 47
46 'ZtiO 24 (i5 1 137 24
9 1 000 83 03 794 44
10 IGiJ 25 14

*i noft ft 40 1

0

10 1 03') 12G 19

12 1 78G 30 24
^'
3i0

3 1 947 G4 00 "54 30
4 1 lD"i 125 »0 _
48 230 70 i-0

1

Ciy24 7—7 G5 00
2 10 0 254 00 035 00

345 0 3'* J''2 4 773 40
94 1 0 80 (JO 75 2r 0 00
83 1 320 2I!8 44
27 I 412 74 07 •I, UUU

1 iiOG 2 401 09 1 808 47
40 ' 0 45 50
1--, 1 Cf,a 142 71 5* 127 40
7 20ci 100 13 li i:« 55
7 1 925 49 10 UOl oo

27 896 21 3G 581i 25
7 1 ISii 77 07
37 1 3.50 70 09

459 5 307 72 1 450 y7
199 1 "HI 123 78 25 716 11

4 441 173 41 7ill 60
2 850 53 03 lyo 05

7S4 0 33 40 1(1". tio

138 825 171 20
35 1 200 110 50
8 '838 288 44 % 429 40
•1 COS 50 38 S44 25
7 0 138 03 000 21
22 1, 717 73 23 1,051 42
4 105 55 50 224 91
8 1,35G 117 00 1, 012 15

4C8 740 104 37 48, 8^4 00
829 0 S, (ilO 00

140 352 1,C67 51 C5
92 0 G5 00 5, 9f0 00
47 1,914 64 99 3, 110 78

1, 174 0 50 40 59, 1C9 00
153 1,500 03 70 9, 790 00
43 0 C3 00 2,924 00
6 352 71 37 440 80
3 1.410 82 93 ;iCI7 50
10 1,714 51 50 559 13
53 0 47 17 2, 500 00
79 175 102 50 8, 1 13 P5
97 939 101 5<> 9, 699 43

10,328 1,869 C05, 192 60
58 58. 9

Aurora Consolidated
Aiirora Snutli
Autumn Company
Atturas Company
IJanuer State
Ihuter Cup
lilack JiU'.kot

Cunsoliilatod Chloride Flat Company
Calilornia
Charter Oak
Chlovklii Company
Cufter Cniupiiny
Cliihualiua Company, {Centonesy Company) .

l)erby Silver Mining Company
Davia Silver Mining Company
Domingo
Eberliai-dt
Karl Silver Mining Company
Eclipso Consolidated
Kureka Silver Mining Company
Empire and Blair
Empire, (Bromide Flat Company)
Evening Star
Eaiyjorium
Eniisrf
Gold Uill
Glacier Silver Mining Company
Groely, S. E
Original Hidden Trqasuro
Homloek
Hindoo
Iceberg
Indualry
Imlustry per Kallmes
Isabel lo

Last Chance
Mazeppa
Mammoth
MeRao
McDoiiald, J.H
PoMt Hole
Tost Uolo .'

Pogouip ,

Peters, F. M.,
Pinto Miuing Company
Summit and Nevada
Sago Brush
Seymour No. 10
Sierra Pasco
Star and Stewart
Trnckee No. 7
Tom Paine Ledge ,

Trench Silver Mining Company...
Virginia Silver Mining Company.

,

Total....

Average value per ton.
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For the three months ending December 31, 18G9.

Compauics.

Aiironi South
Aurora Consoliilnted
3inimi<I(^ Tuuucl Company
llrciwii. V. J
Ilcnloii (^oi-tes

lihick Tliorn
JJrotlicr Conover
Entom Riiii;;ci-

Citimolidatcil (Chloride Flat Mining Company
Cliarlcfl and TIhtoho
Chilmalnui, (CiMitonosy Company)
Cliihualma Company
CoUcn Buwn
Caroiino
Combination
Cadiu No. 2
I)ominpo
ElKniiardt
Eurclia Company
Kl Dorado.
JCclip*'* < "orapany, consolidated
I'airwcll
GlaciiT Company
Gillty
(Jorilla

Ilomlocic
litiidoo

Howard Company
llartwcll
Icoln'rg
JoHopliino ,

Joo l*ott8
Jolm Caliill & lirothcr
Jorry Cau^lilin
IColl'cT

llazoppa
ilammot Ji

Alinncsota
itinotta
Milton
Malio^rany
Mont;;ouiiTy
Original lliitdcu Troasuro
Oliio Statt>

Oaldanrt
Post U0l(!
l^o^onip and Otliello
Pan Handle
liicc, II. F
Summit and Nevada
Sapo Bru«li
Sisymonr No. 10
Siorra Piisco
Sanijannnon
Silvi-r Star
Steolo, Jolin
Trnekeo No. 7
Tom Paine
Tom Tonnant
You IJo Darn
Wills, F. II
Zubrio

Total
Avo.-ago value jMir ton .

Quantity.

Tom.
2, 4^7
2, G72

6
1

S ]

1

15
3

2, 240
20
04
37

Lbs.
0

18.')

833
100
500
4.'iO

750
010
0
0
0

0

39

IPO
7Sl

3 1, 428
4 1,27.)

500
0
0
0

1,000
62 1, 00 I

39 040
5 840

10 1,924
6 992
4 775

Si 1,000
1 1,072

988
35
870

1

814
0

120
5 1, 700

412
1 700
I 1,800
C 502

10 1,293
1 190
0 220
1 1,260
3 1,230
8 900

950 1, 000
18 1,000
11 500

187 0
243 1, 000

0 0
34 390

1,509
19
51

0
700

0
639
385

0
1, 4,30

89 1,.3()0

20 190

5
17

10
3

120
036
094
39;i

13, 002 649

Value per
ton.

Total valncb

$43 ,39

28 4t:i

47 73
81 83
40 4S
52 37
50 00
93 83
34 874
49 88
7(i 00
II 10

117 .35

100 00
22 40
a 00

43 20
'.2 00

2, 223 20
23 52
58 29
31 61
32 00
87 42
09 79
81 25.5

07 21
35 .38

33 04
43 01
199 70
00 CO

1, 723 00
241 24
!)2 31
85 49
25 I2,i

107 10

33 40
37 70
50 CO
43 00
51 785
37 00
54 00
29 00
43 04
106 33i
48 00
43 01

03 85
53 00
43 00

103 39
58 00

125 20
08 50
34 39
34 94
48 00
04 71

107 20

41 50i
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For the three months ending March 31, 1870.

161

Quantity.
V fiiuo por

ton.
Total value.

Tons. Lbs.
3, 292 SOO $29 03 $9.5,734 70

33, 033 691, (iG9 1, 5*0 19 78J
157 0 10 00 1, 5i0 00
2 1,000 25 00 C2 .50

4 4G1 31 07 133 98
9 500 82 44 702 58
28 1, 750 3G 28 1,047 58
IG 0 12 03 192 30
7 500 17 00 123 25
13 1, 500 15 00 20G 25

1, 750 0 34 15 59, "62 84
14 0 73 76 1, 032 GG
10 914 42 73 44G SO
22 174 44 96 992 97
24 1, 000 24 00 490 00
154 1, 000 11 17 1, 725 .">0

33 1, 500 10 00 337 .'lO

13 0 10 00 130 00
70 0 8 00 COS 00
3 370 50 0:) 153 90
10 0 8 00 80 00

888 0 38 30 34,011 36
307 0 2 00 614 00
10 1, 500 18 00 103 50
18 1, 500 IS 00 337 :io

22 1, 000 20 00 4.'iO 00
15 1, 500 117 41 l,81!l 18
61 1,000 8 98 S.Tii 00
20 0 8 00 ICO 00
6 0 8 00 4S 00
93 GOO 21 00 i.o.w :io

35 580 28 86 1,018 47
178 1,000 20 07 3, 00
15 0 15 00 225 00
18 896 46 73 862 11

2G 1, 000 15 00 397 .50

8 1, 6G0 29 00 255 04
9 030 32 45 302 26

IG 1, 930 3.) 18 ,')90 87
22 1, 000 12 00 270 00
128 0 8 00 1,034 00
35 0 8 00 . 280 00
1 rt5 122 90 126 29

464 1, 000 58 85 27, 334 08
137 8^10 82 05 11,274 ."iO

4 0 26 00 104 00
13 0 10 00 130 00
22 0 15 00 330 00
7 0 30 CO 210 00

81 1, 000 24 54 2, 003 30
148 1, 725 41 70 6,214 18

30 03 Xf ,)DU 70
37 0 106 87 3, <tr<3 97
37 140 37 10 J,.373 29
32 1,240 21 94 715 73
7 500 13 00 94 25

178 500 34 31 6,114 83

10,501 1,075 310, 003 07

Companies.

Aurora South
Aiu-ora Consolidated
Alia
Andrew JackRon, (sold)

Butter Cnp
jBurniiig Moscow
liinghampton
Couuty
Biulffcr nill
Bismuth
Consolidated Chloride Flat Mining Company .

Constitution
Cliff.

Chloride Flat
Chi!)uahua
Cadiz
Crescent Company *.

Cohalco
Cordoza, E. S
Boll
Don Juan
Eberbiirdt
Earl
Elko
Erie
Empress Josephine
Fletcher Mining Company
Fr-.izier Company
Gerniani:i Company
Hoosier State
Hemlock
Icober*;
Imperial
Jennie A
Hull. J. C
Lockport
Mazcppa
Montgomery
Manhattan
Mineral Point
Molly Stark
Miser's Dream
Kelson
Original Hidden Tteaauro
Owcgo
Port Wine
Pinto
Rjibbet and Steele
Stockholm
Silver Wedge
Summit and Nevada
Sage Bruflh
Silver Star Consolidated
Snow Drop
Tom I'aino
United States
Wabash

Total.

Character of ores. Qaantity.
Av'o value
per ton.

Total.

Tons. Lbs.
9, 092 75
1,102 1,000
307 0

$32 51
12 .50

2 00

i295, 509 83
13,819 25

GI4 OO

10,501 1,075 310, 003 07

H. Ex. 10 11
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For the three moiilhs ending June 30, 1870.

Companies.

Aurora South '

Aurora Consolidated
Autuinn Ko. '2

Alta
Jiuruin^ Moscow
Butler Cup
Banner Stato
Bourbon
Bal<ly Grceu Moudage
Wooil & Co
Bismuth
lilue Cloud
Jii;i Treasure
Chloride Consolidated
Clilorido Flat
Clyde Silver Mining Company,
Chaparral
Cadiz No. 3
Cadiz No. 1

Chihuahua
Caroline
Cream City
Derby
Davis ,

Delmouico
Double Kaglo
Dickinson ,

Kbcrhardt
Empire
Eunice
Emereley
Elko
Empress Josephine
Fletcher
Fay
Feoney
Frank Kuland
Geuneseo.
Great Valley ,

Hartwell .•.

Hemlock
Iceberg
Imperial
Jennie, A
Kiufjsley
Mazeppa
iManniioth v

Miser's Dream
Montezuma
Ori^jinal Hidden Treosuro.
Owcgo
Ohio State
Post Hole
Progress
Promontory
Ivonian Em'piro
Summit and Nevada
Rase Brush
Silver Wedge
Snow Drop
Sierra Pasco
Silver Star
Stonewall
Seymour No. 2
Saratoga
Saunders
San Pedro
Spanish
Stamboul
Smith, .r. E
Silver Brick
Seto
Trench
Trench .'

"Virginia
Virginia
Wabash
T-Vilson & Graptroe
"Winncbaha
Wagulosliowam

TotlU fl,977 1,3G8

Quantity.

Tont.
2, 83:t

r>(ia

41
9G

91
11

11
19
89
12
3

43.1

80
14
r,i

71
21
9

13
17
10
11
11

n
11

18G
8
60
12
81

IG
7
7
13
7

G4
74
15

229
18

110
28
15
1

78
C9
37

!,472

33
G

158
9

24
19

758
24
84
55
5
2
19
82
4

3
10
4

4

9
11
104
12
5 1

2
292
12
10
8

Lte.
100
275

1,307
0

205
4i8
222

0
R05

1,900
1,001

0
1,000

0
1,867

0
1,000

0
1,000
1,000

0
i,o:o

0
240
170
85
0

1,485
5G0

0
922

1,000
1,000
1,312
1, mo
500

1,000
743
0

125
205

I,5.'i0

500
1,000
500
775

1,C00
0

1,000
0

1, 352
955

1,750
4C1
0

1,000
1, 500
859
015
390
565

1, 164

1,500
1,000
1, "!I2

5CG
9.15

1,940
1,441

1, .'i.'iO

1,000
1, 000

0
852

1, 895
0

685
0
0
b

Value per
ton.

Total value.

$47 29
26 79
C3 00
G 00

1G2 23
38 70
31 70
32 00
26 39
05 20
15 00
10 00
25 00
24 11

50 ft)

38 00
24 50
12 45
10 CO
20 00
10 00
20 00
100 00
37 53
08 93
32 00
12 00
20 40
293 CO
22 14

49 70
2.1 00
20 CO
202 19

40 00
10 00
14 00
36 GO
10 00
C9 57
20 75
24 91
18 23
12 .lO

g 00
514 90
21 75
10 25
12 CO
48 31
30 30
32 94
19 65
55 08
19 SO
12 60
31 12
32 42
20 18
97 24
40 00
120 35
47 00
21 90
47 39
C6 60
51 80
37 40
56 09
153 «1
14 00
10 00
44 58
3G 00
3G 40
64 80
20 25
12 00
15 CO
20 CO

38G, 119 08
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Character of ores. Quantity.
Av'e value
per ton.

Total value-

Toji*. IJ>s.

e, 973 1, 368
1, 004 0

$41 09
17 33i

Sails, 714 7i

17, 404 35

a?otal 9, 977 1, 308 380, 119 DC

Total for year ending Jnne 30, 1870 43, 808 0 1,840,972 IS

Mr. John Gray, of Hamilton, has kindly furnished me with the fol-

lowing statistics relative to bullion shii)ments from White Pine district

during the year 1870

:

Shipments west $738, 417 73
Shipments east 851, 852 88

1,590,270 61

Up to September 1, the bullion shipments are divided in the different

months as follows

:

West. East.

Month.

Bars. Value. Bars. Value.

18 $12, 348 45 45 $91,948 47
41 40,894 32 41 66, 849 13
43 49,566 44 22 32. 615 36
60 83, 343 52 28 44, 472 38

May : ; 85 108, 297 42 38 57,881, 09
79 80,442 01 37 59, 697 14
59 68,715 79 50 68,915 45
76 75, 495 47 55 64, 880 78

461 519, 495 47* 328« 487,259 80

West, 461 bars; value $519,495 47
East, S28 bars ; value 487,259 80

Total, 789 bars; value 1,006,755 27

This does not include the base bullion. I cannot give the exact fig-

ures in regard to the shipments of this kind of bullion; but, according
to the best information at my command, vei^y near a million dollars'
worth has been shipped from here.

Tl»o census returns for the year ending June 1, 1870, give $2,047,397
as the product from milling ores, and $419,600 as the product from
smelting ores in the White I'ine County ; but I am inclined to believe
that many small lots of ore which are given in the mill-returns are
reported again in those from the mines.
The number of inhabitants of White Pine County is given in the

late census as 7,189, of whom 292 are Chinese.

* These totals ate taken, with the rest of the figures, from the return of Wells, Fargo & Co. There
is a discrepancy of ?392 05 in one. and 12 bars in the other; but I do not know whether the error is in
the items or the aggregates.—K. W. II.
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LINCOLN COtlNTY.

By far the most important developments in tliis county, and perhaps
in the State of Nevada, have been made during tlio year in I'ioche or

Ely district.

Ely district lies about one hundred and fifty miles south-southeast of
naiuiltou, and probably in Lincoln County, Nevada, though doubts
have been entertained, and a contest has been going on, in regard to the
jurisdiction, between Utah and Nevada.
Very little mention was heard of the district, even among residents of

Eastern Nevada, before the fall of 18G!). At this time the Meadow Valley
Mining Company commenced active operations. The stockholders were
princi])ally prominent capitalists of San Francisco. Acting ypou the
supposition that the ores were of the smelting order, large and expen-
sive smelting works were erected. The attempts at smelting, however,
proved abortive and were speedily abandoned; the cuiielling of the
few tons of lead bullion extracted.was also a failure, and the bullion

was shi])i)ed in a semi refined state to San Francisco. Similar attempts
at smelting, made in furnaces of a very primitive construction, by indi-

vidual miners, proved ecjually unsuccessful. The discovery was then
made that the ores did not contain enough lead I'or smelting purposes,
and that $30,000 to $00,000 had been sunk without any prospect of a
return.

Notiiing further was done until the spring of 1870, when the company
commenced shipping ore to Ilamilton and to San Francisco, with a view
to testing its ailaptability to the amalgamation process.

In February or March, 1870, 20 tons, shipped to Ilamilton, yielded, by
ordinary mill i)rocess, over $500 per ton. Tliis ore was "free" and gave
bullion over 1)50 fine. A second lot of 35 tons yielded only $100 per
ton, although assaying very high ; this was of the '-base" descrii)tion.

Attempts at anmlgamation made in San Francisco on or(!S of the nor-

mal character (base) of this district were also imsuccessiul, yielding
only I'rom 45 to 55 per cent., according to their richness. The ores of
this district vary in character. While the general and normal (piality

of ore contains enough lead to bo called base, and to i)rove refractory
in amalgamation with quicksilver alone, there can be found in certain

si)ots on tlie various ledges, chimneys of very free ore containing little

or no lead, and working readily without chemicals from 75 to 80 per cent.
When the "practical millman" of this region receives a lot of tliis ore
for milling, he invariably claims to have discovered a new method of
working the ore, and, on the strength of giving ,i fair percentage and
bullion of fine quality, attains a certain amount of fame, whicih, how-
ever, disappears simultaneously with the appearance of lead in his i)ulp.

From any point of the ledges, pieces of almost pure carbonate of lead
and galena can be extracted. Galena is comparatively rare in the
rioche ledge, the property of the Meadow Valley Mining Company, but
is found in large quantities in the Burke Mine, its rival, the prop-
erty of the Eaymoncl and Ely Mining Company. I think that the aver-
age percentage of lead, in ores, as they come to mill, will not fall short
of 2 to 3 per cent. This is a surmise, not based on actual assay. The
"free '"ore mentioned above contains 75 to 80 per cent, of the .si|ver as
chloride; the baser quality contains only from 40 to 45 i)er cent, of
chloride. A series of " chlorination tests-' have shown me that the per-
centage extracted by amalgamation, with quicksilver alone, corresponds
invariably with the amount of chloride of silver in the ore

;
or, to express

myself more clearly, that raw amalgamation extracts only so much of
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the silver as is present as horn-silver. Samples of this ore having been
brought to Mr. Alexis Janin, in White Pine, and donbts having been
expressed as to the possibility of working it without roasting, Ik; coin

menced a series of experiments of which the treatment with salt and
sulphate was the basis. These experiments succeeded beyond expecta-

tion. Jlr. Janin found that even the base ores yielded as readily to the

suasion of chemicals as the Comstock slimes
;
whereas, when treated

with quicksilver alone, the yield hardly exceeded 40 per cent. This

does not 'apply to the free ore, which, as 1 have said before, amalgamates
readily without chemicals; although the yield is materially increased by
the use' of salt and sulphate. Some time after these experiments had
been concluded, Mr. Janin was appointed (imalgamator' in chief at the

Meadow Valley Mining Company's mill, then building in Dry V^alley,

ten miles irom Piocho City.

The mill started up on the 18th of July, 1870, although steam was
rai.sed an<l a few pounds of ore crushed on the 15th, for the i)uri)ose ot

trying engine, etc. The mill at that time had 20 stamps of (J.jO pounds
weight, each making eighty drops per minute; ten pans, H. I. Booth &
Co.'s [)attern, calculated to hold 2,800 pounds of pulp; five .settlers, (co-

uoidal separators, unfit for this kind of ore;) two small agitators ; and
two concentrators, Hungerford's patent. Since that time the ibllowing

additions have been made: Ten stamps, 7;)0 i)ounds; four pans, like the

old ones ; two flat-bottomed settlers ; two 12 by 0 feet agitators, and
two revolving buddle-concentrators, i)atent of Stei)hens and li(indal, 20
feet in diameter. This is iiu excellent invention, where water is ])lenty

and the difference in specific gravity between "pay" and waste well

marked. On starting np the mill there was one serious drawback to

contend with. Owing to the miscarriage of a letter there was not blue-

stone enough on hand to last more than a week. Almost the first ore

crushed was that which had originally been selected for smelting, and
contained a very large percentage of lead. Nevertheless, it yielded 80

per cent, of the silver. From the moment, however, that the sn])ply of

chemicals was exhausted the percentage fell. Pending the arrival of

bluestone from San Francisco, there was shipped to mill purposely com-
paratively poor ore to avoid unnecessary loss. Even after the arrival

of bluestone, it was diflflcult to impress the amalgamatoi's Svith a sense

of the absolute necessity of obeying instructions. In their opinion, it

did not nmke any differoncie whether chemicals were used or not, and,

as far as their exijerience weut in other mills, they were doubtless cor-

rect iu this idea.

Quantity
worked.

Yield
per ton.

Per cent, ex-
tracted.

Remarks.

1870.

July 18 to Aug. 31

Sept. 1 to Sent. 30
Oct. 1 to Oct/ 31

.

Nov. 1 to Nov. 30.

Dec. 1 to Dec. 31.

Tona. lbs.

1, 161 400

1,027 1,200
1,071 0

1,017 900
1,460 1,987

$66 39

114 69
151 86
133 06
103 85

About 58. 00

68. 55
80. 65
82. 52
81.82

Working 20 stamps, partly witli-

out cliemicals.

20 stamps.
20 stamps.
20 stamps.
Kuauiug partly with 30 stamps.

1871.

Jan. 1 to Jan. 31

.

1,503 1,200 102 48 76. 74 Running with 30 stamps.

The falling off in percentage in January is due in Mr. Janin's estima-
tion to the fact that coarser screens were useil on the battery. Where
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the pans are pooi- grinders, as is the case with those of this mill, it is, tc

say the least, foolish to crush $130 to $135 rock through aNo.4 i)unche(l

or a No. 20 brass-wire screen. This is what was done in January. The
bullion varies exceedingly in fineness. For over two mouths, from Sep-
tember 15th to end of November, the average fineness was over SOO.

Previous to this, and subsequently, the average has been much lower.

It is not strange that ores containing so much lead should give very
base bullion

;
moreover, a certain amount of the cc)])per of the blue-

stone is precipitated and amalgamated, forming a triple alloy of silver,

lead, and copper, with a very little gold. Tlie extra amount of silver ex-

tracted by the use of sulphate and salt more than counterbalances the
amount of copper entering into the amalgam. Thus, paradoxical as it

may seem, finer bullion is in reality extracted by the use of sulphate of
copper.
Mr. Janin has introduced a very simple method of extracting the

greater part of the lead from the amalgam, and consequently irom
the bullion. The quicksilver and amalgam, after leaving the settli!rs, is

strained in sacks suspended in a largo box filled with water, which is

heated with steam by means of a half-inch pipe. Lead amalgam, at the

temperature of boiling water, remains liquid, and consequently strains

through with the excess of quicksilver. A certain amount of silver and
of copperamajgam also passes through. This is now run off into a smaller
box, cooled with water, and when cold is strained in the usual way,
leaving an amalgam of lead containing a small amount of the other met-
als. This lead amalgam when retorted gives bullion containing from G
to 20 per cent, silver, very little copper, and only a trace of gold. The
amalgam remaining in the first siioks gives bullion from 550 to 080 fine

in silver, and finer in inverse proportion to the amount of copper in the
ore. The lead bullion is shipped from here by slow freight when suflS-

cient accumulates to make a load.

From a charge of ore of normal character the bullion extracted by
difi'ereut modes of working would be nearly as follows

:

Amalgamated without chemicals 300 to 350 fine.

Amalgamated with CuO, SO' and NaCl, and not strained
in hot water 400 to 450 fine.

Amalgamated with CuO, SO' and NaOl, ( 1st amalgam 550 to C80.

The Meadow Valley ores contain on an average $5 in gold to every
$100 in silver. This proportion is very constant. Of this gold from 45
to 55 per cent, is extracted. The bullion contains from .0003 to .0015
parts gold. Occasionally a bar will contain as high .003 parts, and at
other times so little that it is not taken account of. As 1 liave re-

marked, the average ($125) ore contains only from -10 to 50 per cent, of
the silver as chloride; in what state the remainder is present I am
not prepared to say, but probably as a sulphide, possibly as an oxide,
these being the two combinations which yield most readily to the action
of salt and sulphate.
The ore is admirably adapted to concentration. The " pay " appears

to be mainly in a " heading" of gray carbonate of lead, very" easily sep-
arated ill the sands. The gangue is quartz, the country rock quartzite.
All the tailings, after leaving the agitators, flow into a "tank from which
they are raised by a China pump to a second tank, and from there dis-
tributed over two concentrators. The tailings assay on the average
about $25, and the concentrations will range from $150 to $300, accord-

strained in hot water. (iO to 200.
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ing to the amount of water used in concentration. The apparatus is

self-discharging.

One serious drawback in the working of lead ores is the large loss of
quicksilver. The loss of quicksilver in working free ores incre:ises witli

the richness of the ores. 1 am informed by the former snperintendent of

a White Pine mill that in milling $100 ore his loss was a trifle less than
three pounds per ton. This is excessive for free ores, and it is probably
due to the fact that the silver was all present as chloride, and had to be
decomposed at the expense of the quicksilver. It is more than probable
that sulphate and salt convert the silver into the metallic state. How-
ever, it is necessary to remember the fact that, these ores being richer,

apart from the question of baseness, it would not be just to compare the
loss of quicksilver with that sustained by mills on the Gomstock, where
ores are much poorer.

During the months of October and November the average fineness of
bullion from this mill was over .800. The loss of quicksilver per ton
was respectively 2.39 and 2.40 pounds. Both in preceding and succeed-
ing months, with bullion not exceeding .500 to .600 flue, (after passing
through the hot-water straining process,) the loss has been as high as
4.70 pounds per ton. This is due probably to the formation of chloride
of lead and subsequent formation of subchloride of mercury. Another
source of loss is the formation of lead amalgam. This contains but very
little quicksilver, having the dull appearance of lead, and floats off in

flakes. Lead unites with quicksilver in greater proportion than either
silver or copper.

The proportion of retorted bullion to amalgam on the Gomstock and
in White Pine is as 1 : 5J-6 ; in amalgam containing a large amount
of copper as 1 : and in very base lead-amalgam as 1 : 4.

From the foregoing remarks it will be seen that the value of proper
proportions of bluestone and salt in working rebellious ores is established
beyond a doubt. There are some drawbacks attached to the " process,"
which are, however, more than overcome by its advantages. These
drawbacks are

—

1st. Destruction of muller plates and castings, which are strongly at-

tacked by chloride of copper. The same evil is encountered in working-
roasted ores containing uuich copper.

2d. The greater loss of quicksilver.

3d. Tiie formation of baser bullion.

This last objection does not hold good, as has been shown, on ores
the yield of which is so materially increased by the aid of chloride of
copper as is the case with ours.

I am indebted for the important data given above to Mr. Alexis Janin,
the accomplished superintendent of the Meadow Valley Mill.

Mills and mining claims.—Prior to the erection of the IMeadow Valley
Mining Gompany's mill, Eaymond and Ely erected a five-stamp mill at
Meadow Valley. These gentlemen were the owners of the Burke, the
Greole, and other mines in this district. Subsecpieiitly to the erection
of this mill a second one of ten stamps was built in jMeadow Valley by
James Mee, who had a contract with liaymond & Ely for working 1.5,000

tons at $25 per ton, guaranteeing no percentage. Theliaymond & Ely
property was recently incorporated in San Francisco. Up to the time
of the purchase of this property by San Franciisco capitalists, the aver-
age ])ercentage extracted from all ores worked at the two mills above
mentioned was 42.90 per cent. It is needless to say that they worked
without chemicals. They have now struck a body of free ore and are
doing well.
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There iiro otber incorpoi-ated (!onii)anies, but their claims not having
as yet produced nuieh ore are not talked of.

These are the Meadow Valley, Western Extension, and the Pioclio

Silver Mining- Company. The claim of the No. 7 Mining Company was
reciently purchased by the Meadow Valley Mining Company for $100,000
and merged into this company.
The principal companies operating in this district, and the mills run-

ning, up to the.end of the calendar year 1870, may be briefly catalogued
as Ibllows

:

Meadow Valley Mining Company.—Gnpital stock, $6,000,000, in 00,000
shares, at $100; value of stock at present quotations, $30 to $35, 1,000
feet.

Mcadoio Valley Western Extension Mining Company.—Capital stock,

$000,000, 0,000 shares, at $100, quoted at $G; shaft, 150 feet ou three-

foot vein
;
very little prospecting done ; 200 feet.

Raymond Ely Mining Company.—G;\\nV.\\ stock $3,000,000, 30,000
shares, at $100, quoted at $20 to $21; feet, comprise the Burke
and Creole mines and others.

Fiochc Silver Mining Company.—Details unknown.
The district, of course, abouiuls in " outside claims" of various degrees

of merit. The above-mentioned are the oidy prominent ones, with the
exception, perhaps, of the Washington mine, not incorporated as yet.

Mills.—Meadow Valley Mining Company's mill, 30 stamps, 55 to GO
tons capacity; Mce's mill, 10 stamps, 18 tons capacity; Kaymond and
Ely's old mill, 5 stanqis, 7 tons capacity.

In ]nocess of erection, (will be completed in a few weeks:) Chicago
Mill, 10 stamps—a custom mill.

The coiuitry around Pioche City is excessively dry and barren. Water
Las to be hauled into the city a distance of several miles, and is sold at
the rate of G cents per gallon.

Dry Valley, where the Meadow Valley Mining Company's mill is sit-

uated, is ten miles from Tioche City. Water is conveyed to the mill by
means of a ditch three miles long. I\Ieadow Valley is an oasis in this

desert. Water is here abundant. Thei-e is a Mormon settlement, Panaca
City, in this valley, where vegetables, &c., are cultivated.

The Yellow Pine mining district was visited by Mr. C. A. Luckhardt,
mining engineer, during the summer. He has fiu'nished me with the
following report

:

The northern and eastern part of the State of Nevada, celebrated for

its mineral wealth, is densely populated in comparison to its western and
sontliern portion, where an area of nearly one liundred and forty square
miles is still uninhabited by white men, and but superficially explored.
On the thirty-sixth parallel, in Lincoln County, about ten miles north

of the boundary line of California, lies Yellow Pine mining district, com-
prising an area of twenty miles east and west by sixty miles north and
south. A range of mountains termed Mountain Spring Kange sloi)e3

gradually soutliward, leaving Nevada and entering California, ami form-
ing one of the boundaries of that great basin which stretches irom the
Providence Mountains southwestward for one hundred and forty miles
to the Pacific Coast liange, and northwestward for one hundred miles
and over to the southeasterly slopes of the Inyo or White Mountains.
The southern extension of the Mountain Spring liangc, called the Potosi
Mountains, forms the greater ])ortion of Yellow Pine mining district.

The district is bounded north by the Mountain Spring Itange ; east by
the Opal Mountains; south and west by a dry lake, which is a portion
of the basiu above spokeui of, and called Mesquit Valley. The nearest



CONDITION OF MINING INDUSTRY—NEVADA. 169

mininf^ districts to Yellow Pine are: to the north, the Ifew York district

and I'aliranagat; to the west, the Amargoza niining district; to the

south, the Chirk district; and to the east, the ElDoi-ado miuiiig district.

Besides the settlements of these districts, the nearest towns to Yellow
Pine are Callville, sixty miles in an easterly direction, and Fort Mojave,
a Government post, eighty-live miles in a southeasterly direction, both
situated ou the Colorado liiver. At present Yellow Pine is leached from
the PaciQc coast by the old Salt Lake route, a distance of two hundred
and eighty miles from Los Angeles via San Bernardino, over which
passes all the travel of this entire southern country from west to east,

and vice versa. The Colorado Eiver, passing about fifty miles directly

east of Yellow Pine, is navigable for live months of the year as far up
as Callville, and a wagon-road is under construction, whicih will change
the iiresent western desert route from Yellow J'ine to one crossing the

Opal Mountains to the Colorado River, and following it to Fort Yuma,
a distance of about two hundred miles, where steam navigation com-
mences up the river or down the coast.

The Potosi Mountains have an altitude varying from 5,000 to 0,300

feet. Tiiey are a very rugged chain, with deep and abrupt cafious. They
Lave a general north and south course. The prominent points in the
vicinity are: Charleston Peak, 8,500 feet, situated in Mountain Spring
Eange; Potosi Peak, 0,400 feet, situated in Potosi Mountains; Clark
Mountain, 0,000 feet, belonging to Clark mining district, and situated iu

the Opal Mountains.
The greater part of Yellow Pine district consists of hilly and moun-

tainous country, covered with cedar. Juniper, and uut-piu?>, in the lower
hills to an average of eight cords per acre, farther up iu the mountains
to ten cords. The i)rice of cordwood is $2 50 and that of charcoal 16
cents per bushel at Yellow Pine.

On the higher plateau, north of the district and in its northern por-

tion, occur at intervals patches of land lit for agriculture, but of limited
^

dimensions, until the valley is reached, which runs iu a southeasterly

direction for seventy miles in length, formed by the Vegas and Mountain
Spring llange, toward the Colorado Iliver, where larger tracts of fertile

soil are met with. Some of these have been settled partly by farmers
and the various mining companies of the vicinity, and are yielding fair

crops.

In the southern portion of Nevada, for miles and miles, nameless
mountains and valleys are met with, and people have settled only where
mines have been discovered ; but there is no doubt that larger tracts of
good soil exist in the highlands nortli of Yellow Pine, to which country
uo attention has yet been paid. All the mountainous country northwest
of the basin, including Yellow Pine district, abounds in sweet-water
springs, carrying from i to 9 inches of water, while in the low desert
lands west of the district only alkaline waters are found. Yellow Pine
is not a new district. Work now visible, done years ago, sucli as ruins
of old furnaces, shafts, and tunnels, and tradition, show that it has been
known as a "Potosi" to the old Spanish priests employed at the different

missions iu California, and also to the Mormons, many years ago. The
reasons for abandonment by them are not known, but it is certain that
large amounts of lead have been produced for home consuaiption, re-

gardless of its silver value. The Indians occupying the country in the
immediate neighborhood of Yellow Pine are Pah-Utes, a very indol<?nt,

lazy tribe. Tliey do not cultivate their soil, and are not dangerous.
They relinquish their timber lands gradually to the while settlers by
peaceable exchanges for the necessaries of liie, and a few energetically

administered lessons would soou teach them to regard theft as a crime.
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TIio roclcs of Yellow Pino as well as those eoinposing the country north

of it have been disturbed principally by volcanic agencies; and in places

they have been metamorphosed.
Tlic limestone, which is very often capped by metamorphic conglome-

rates, has been penetrated by eruptive rocks of various chanicter, which
have overllowed both. In places they resemble a very porous lava, and
form vertical blufl's often showing large-sized cavities. Belts of laiiii-

Hated bluish limestone, ftiU of minute crystals of iron pyrites, ahnost

resembling a slate, intersect at various angles the general strike and dip

of the blackish compact siliceous limestone, whicli is the predominant,

and at the same time the vein-bearing, rock of the district. Subordinate

to it, ferruginous dolomite is found. Tiie gangue rock is generally calc-

spar, with quartz, calcite, anliydrite, and browuspar; with them occur

the following ores: galena, with a variable percentage in silver. It

occurs coarsely crystallized, ))oor in silver, and finely crystalline, almost
granular, carrying a larger percentage of silver. Accompanying this,

pyrites of iron and copper iu all stages of decomposition, and zinc and •

antimony blende are found, but the latter not in sufficient quantities to

be a material detriment to the ores.

The veins of the district are of various width, ranging from 2 to 30

feet. Near the surface they are generally irregular; the walls can iu

many instances not be defined. The disturbances above named, aided

by tiio speedy decomi)osition of the rocks carrying iron pyrites, are the

cause of the frequent recurrence of so-called blind ledges, to which I

attribute the fact that up to the present time not more metalliferous

veins liavo been discovered.

Near the surface the generality of the veins represent masses of large

ore-boulders and country rock thrown together, and in places cemented
hy a calcareou.s earthy mass, which are often the only indications of the

existence of a vein in the vicinity. Eegularity becomes rapidly appar-

ent, however, as depth is attained ; the walls still broken in places begin

to show themselves, and the vein partakes of a more uniform character.

The ore near the surface exists iu detached bodies of various sizes dis-

tributed through the entire vein, penetrating sometinies the hanging
wall; but as explorations proceed in depth, these bodies run generally

into narrower and wider seams lying close to, and running parallel with,

the foot-wall, and containing ore more concentrated and richer.

Few mines have been explored as yet, but their general appearance,

and the occurrence of su(!h largo detacluul solid oiS> boulders as arc often

met Avith on the hill-sides and in the washes, lead me to expect the dis-

covery of wide veins and large ore-deposits in the future. At present

the only noteworthy ones are the Comet, Excelsior, War Eagle, lied

Warrior, and Nut Pine veins ; and as it is only twelve months since

mining has been taken up again in the district, the work done on these

is very limited. This is the more to be expected as a great nmny obsta-

cles have to be overcome by the first settlers iu all of these districts

surrounded by deserts.

Besides several private individuals owning and working veins, the

Silver State Mining Company and the Excelsior Mining Comi)any are

operating in tlie district. I sliall describe two mines, one of each com-
pany, and of different character, and these will give a good idea of the
character of all those discovered so far.

The Comet mine is owned by the Silver State Mining Company,
who have located a town-site—Crystal City, named after the springs

of the immediate vicinity—on the old Salt Lake route, about tliree

and one-half miles from Mesquit Valley, and in the southern portion
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of tlie district. Hero several Iniiklinss liave been erected. Ahout one
mile soiithoast from and (iOO leet above Crystal City, on tlie .south-

western outrunners of the Potosi Mountains, at a total elevation of
6,100 feet above the level of the sea, lies the Comet mine, connected by
a wide, well-beaten trail with the town-site. It is at present the prom-
inent vein of the district, is very massive, has compact, blackish limestone
as underlie and dolomite as overlie. Its course is north 120° west ; the
di|), from. 20° to east. It shows itself alonjx a vertical blutf of over
100 feet, where the foot-wall is plainly discernible, and can be traced
for 2,000 feet and more. Tlie hanging wall is not plainly traceable, ow-
ing partially to the disturbances which the mountain has sutl'ered, and
partially to the advanced state of decomposition and crumbling to which
dolomite is subject when exposed to the influence of the weather.
Work was commenced by a cut at the blulf ou the western slope of

the mountain, which exposed the vein for 30 feet in width and 40 feet

in length, presenting a mass of ore and country rock, the former pre-

dominating by far. An incline of 40 feet traverses the vein diagonally
below this cut ; and here horizontal drifts, 70 ieet long, have been run
on the vein. The lower workings .show the metal to exist in seams iuul

bunches,' varying from 4 to 9 feet in width, of solid compact ore, sepa-

rated by barren bunches of gangue. These bunches an(l seams of ore

at the surface -are as likely to yield 5 as 500 tons of ore; there is no
regularity observable in their occurrence.

According to the crystalline structure of the galena, the ores are either

rich or poor, the coarse being poorer than the fine galena; and the
larger the proportion of antimony in the ore, the less the amount of
silver. This renders assorting by hand liot difficult. A sample of ore,

regardless of waste from ore-seams of G inches to 11 feet in width, taken
along the vein ibr 330 feet in length, gave 31 per cent, lead and $30 09
silver ])er ton, and no gold. The same sample, as it would be extracted
in working on a large scale, yielded 50 per cent, lead and $47 19 silver

per ton.

There are thi'ce classes of ore which 1 sampled, observing their i)ro-

portion to one another as they exist in the vein, in order to get at the
actual merit of the whole, viz

:

1. The coarse galena, accompanied by antimonite and blende, takea
from a bunch 0 feet wide in the incline, which in working the mine will

yield i)robably one-half of the entire ore-bulk of the vein, gave 07 per
cent, lead and $43 79 silver per ton.

2. The finer, closer crystallized galena, as it occurs in the lower wwks
and southward from tho cut, carrying lead-ochre, pyromorphite, and
minute crystals of i)olybasite, and which forms about one-third of tho
bulk of tho ore of tho entire vein, one Siimple yielded 50 per cent, lead
and $00 02 silver i)cr ton ; another sample yielded 54 per cent, lead and
$04 75 silver per ton ; and a Siiniple taken from a pocket containing
probably 800 pounds of ore yielded 42 per cent, lead aud $127 19 silver

per toil.

3. The fine-grained galena carrying much antimony, of a fibrous tex-

ture, as it occurs in small seams, intersecting nearly all the ore-seams
in the mine, and which may bo called one-sixth of the ore-bulk of the
vein, gave 21.3 per cent, lead and $33 00 silver.

Taking these proportions of the three classes, tho average would be
an ore of 54;V per cent, lead and $48 11 silver, as it can be taken forth-

with from the mine. This, however, may be improved by assorting in

mining (causing a probable loss of 15 iier cent, of the ore) to 05 per ccut.

lead and $(50 silver per ton.
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The en I ire excavations made at the mine represent 8, .'511? cnbie feet,

and iu> llu'. work now stands to view two iil'tlis ore yield pi' (lie above-
stipulated quality (from 55 to G4 per cent, lead and $45 to $110 silver

Valium) to tliree-fiitli waste, may be depended upon.
The company have extracted 95 tons of selected ore now i)iled on the

dump, ol 03 per cent, lead and $50 .54 silver i)er ton, and about 200
tons of ore, w hich, wlien assorted, will yield i)robably 100 tons of the
above average. The c()mi)any had one ton of selected ore experimented
upon by j\Ir. Taylor at San Francisco, giving 00 per cent, lead and bul-

lion of §2-5 sih'er value per ton, which would represent $135 silver value
in the ton of ore.

The Excel.sior mine is the property of the Excelsior Company of Los
Angeles. It is situated thirty live miles by wagon-road in a northerly
direction from Crystal City, in the Charlston Mountains, which are a
portion of the Mountain Spring llauge. The vein has a general north-

easterly course, and dips 35° west. It is bounded on tlie southeast by
heavy belts of grayish sandstone, running parallel with tlu; vein, and
has a bluisli, compact limestone as overly. The vein-matrix is ])rinci-

jially brownspaf; calcspar and quartz occur in ])laces subordiuately.

The ore is aigentiferous galena, accompanied by copper ores. Its ele-

vation is 5, ()()() feet above sea-level. The outcroi) has been iollowed for

70 feet north and south, stands in bold relief from 2 to 4 fe(;t in width,
and carries $75 silver value per ton, combined with 30 ])er (;ent. lead.

The ore is not as rich in lead, and the charaeter of the vein is entirely

difi'erent from that of the Comet. It does not carry as much antimony,
less blende, and copper takes the i)l!ice of the iron of the Comet. The
vein shows, besides smaller seahis, a width of 1.^ feet of ore lying near and
running parallel with the foot-wall, widening and narrowing in jjlaces.

An assorted sample of this gave 47 percent, lead and $!)4 72 silver value
per ton. The mine has been opened by a horizontal cut of 55 feet in length,

with the intention to cut the vein at right angles to its walls; but this

has not yet been accomplished. A few tons of good ore have been ex-

tracted, and the entire work done looks i)rouHsing for the future.

The two described veins give the general character of the veins of the
district; they all conform to these nu)re or less. Little work lias been
done so i'ar, and the district has as yet not given any yield, as it is but
in its infancy.

The lacilities for working the mines are good ; most of them can be
attacked by tunnels. Iron and c()i)i)er ores, desirable material for Ilux in

smelting, are plenty in the vicinity ; and at Crystal City exists a bed of
clay- contaiidng no iron, little, if any, lime, and is, therefore, an excel-

lent flre-brick material.

In order to give an approximate idea of the actual worth of the dis-

trict, I subjoin an estimate of the cost of raising and treating 12 tons of
ore, worke(l and extracted under the i)resent circumstances. Twelve tons
of ore can be extracted in twenty-four hours by four men. Taking the
above estimated average of $48 li silver value with 54J jjer cent. Of lead,

i. e., the ore Jinassorted, we have

—

A. Cost of mining:

Seven hands in all, at $4 $28 00
llough assorting on dump, at $1 12 00
Timbering, tools, &c., at 75 cents per ton 9 00
Transportation to smelt-works at Crystal City, at $3 per ton ... 30 00

Total cost

equal to $7 09 per ton.

85 00
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B. Cost of bencficiation

:

Extra assorting at tlio smelting works, (if necessary,) at $1 per
ton $12 00

Crushing the ore in a Blake's crusher, at $2 x)er ton 24 00
Wear and tear of machinery, furnace repairs, at 83 per ton. .. 36 00
Two galeniadores, each 0 tons capacity

:

Labor, four hands, at $5 $20 00
Three cords fuel, at $1 12 00

32 00
Stack furnace, 32 tons capacity

:

Labor, four hands, at $(i 24 00
2G4 bushels of coal, at IC cents 42 24

CO 24
E.Ktra labor at smelting works, four hands, at $4 10 00

Total 186 24

Cost of beneflciation, therefore, $15 52 per ton.

If smelting is carried on properly, at least 80 per cent, of the assay
value of the lead and 90 per cent, of the silver value ought to be ob-
tained, representing, therefore, 43.4 per cent, lead and $43 29 silver

value. Wo would have, therefore, from 12 tons

—

5 tons 416 pounds of lead, Cost of mining, at $7 09 . $85 08
say at 3 cents per pound. $312 48 Cost of beneliciatiou, at

519.48 dollars in silver. .. 519 48 $15 53 186 24

Total 831 96 Total 271 32

Therefore, a profit at the mine of $500 64 from 12 tons of ore. At pres-

ent these 5 tons 410 pounds bullion have to be shijjped ; we have, there-

fore, still to deduct

:

Freight to Los Angeles, <at 3J cents per pound. $367 00
Freight IVom Los Angeles to San Francisco, at cent 52 50

( 10 per cent, in lead, (1041.6 pounds,)
Loss in refining bullion, ) at 3 cents 31 24

( 2 per cent, in silver value 10 38
Assay charges on bullion, tax, etc., 2.J per cent., (of 790.35 dol-

lars 10 75

Total 480 87

To sum up, we have or 12 tons of ore

:

Cost of mining $85 08
Cost of smelting ' ISO 24
Cost of transportation, etc 480 87

Total 752 19

against value of 5 tons 410 pounds bullion, totaf, $831 96; leaving a
profit of $79 77 from mining and smelting 12 tons of ore.

The iibove description and estimates show that with economy and
energy lucrative mining operations can be carried on in the district, not
perhaps at first with such magnificent results as many not acquainted
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with the facts which now exist in favor of and against the district

would at lirst suppose, but with suflicieut profit to justify investment
of capital.

It is quite probable that actual practical demonstration in future may
prove my estimate in regard to the representatioa of the quality and
quantity of the ores too low, but I have purposely abstained from all

flattery, and, on the contrary, underrated the iacts. The wealth is there;

the district is new
;
transportixtion is very high, but this will be reduced

in time ; and when smelting is once taken up with only half the energy
with whicli amalgamation was taken in hand by the western people,

such districts as Yellow Pine will stand among the foremost in rank.

lem Piute district is about one hiindred miles almost due south of
Hamilton

;
by the road now traveled it is one hundred and forty miles.

This road passes by the Current Creek and Blue Eagle Eanch.
The general prospect of mines in this district is A'ery fair, and great

confidence in them is felt by the owners. The McKenzie claim, worked
by Judge Thompson, has about 150 tons of first-class ore on the dump,
and work is still progressing in good earnest. The opening from which
ore has been taken during the past seasou is an open cut nearly 40 feet

wide, and now in about 50 feet. The ore on the dump is reported to
assay from $100 to §300. A tunnel will be started in from this open
cut and then work can go on without liinderanco bj- the weather. The
Monroe is sinking an incline; the ledge is 12 to 15 feet wide, with a pay-
streak of 3 feet. Twenty tons of ore of a quality similar to that of the
McKenzie are out. The Amazon is being tested from an open cat. The
ore is about the same as in the above-mentioned. It is easily worked,
two men taking out a ton and a lialf in a day. The Rattler shows a
high grade of ore, and Judge Thompson intends soon to open it.

McMuriy is working the Incas and Santa Cruz. All owners of mines
are satisfied that at an early day they will be able to make a showing of
ore on the dumps sufficient to encourage the ei'ection of a mill to work
the supply of ore believed to exist in the mountain. At present, no
mill can be reached convenientlj-. The Crescent Mill is expected to be
ready to start up about the 1st of February, 1871. It is a ten-stamp
mill situated fifteen miles from the Tem Piute mines, in the direction of
Pahranagat. At Ticapoo Springs, eight miles from the mines, there is

enough flowing water to drive a twenty-stamp mill, and in the vicinity is

plenty of wood—cedar and nut-pine.

Besides the aboved-named, the Savage, Silver Peak, Blue Eagle,
Demerara, and several other mines have been opened to a small extent,
principally for the purpose of getting enough rich rock out to ^hip for a
test. Avast number of ledges lie entirely idle for want of facilities for

reducing the ores.

I ha\ e no information as yet in regard to the operations of the Hyko
Company, at Pahranagat, during the year, but my Impression is that no
work of any consetiueuce has been done.
The following are the returns of the mines in Lincoln County during

the year ending June 30, 1870. They were kiadlj^ furnished u>e by Mr,
N. H. Carlow, the county assessor

:
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Name of lode. Mining district.
Number of

tons.

Quarter ending December 31, 1869.

Savage
Silver Peak ..

Blue Eagle...
Demerara
i>albec

Virgin Silver.

Santa Rita. ..

Springer
List
Crescent
Eiclnnond
Masi?ilIon

Highland
Burke

Tom Pinto
...... do

do
do
do

PaLranagat Lake

.

do
do
do ,

do
Ely

do
do
do

Quarter ending March 31, 1870.

Service
Pioclie

.

Burku -

.

Tem Piute.
Ely

do ...

Quarter ending June 30, 1870.

Illinois

Sunny South.
Burke
Piocho

Pahranagat Lake.
Ely

do
do

Tons. Lbs.

3 1,H00
4 1,83.5

757
1 954
7 1, 123

1,309
1,720

374
973
0

1, 435
308
787

1,000

1

3
50
1

1

13

2
47
400

46
8

GOO
»75

1,000
0
0

200
1,218

* Shipped to San Francisco by Meadow Valley Mining Company; estimated.

The census reports 2,985 inhabitants, 23 of whom are Chinese, in

Lincoln County. In this is included the Mormon farming poi)u]atioii of
the Kio Virgin, Los Vegas, Overton, St. Joseph, St Thomas, West Point,
and smaller places, which numbers 702 souls, leaving a population of
2,223 for the mining districts.

ESMERALDA COTOTY.

Attempts have been made during the year to revive operations in this
county, a number of San Francisco cai)italists having interested them-
selves in the district. No reports of their success have been received.
The Red Mountain gold mines have produced a considerable amount of
bullion, but their condition is substantially as described in my last
report. The company's mill will be, it is said, still further enlarged,
and some further improvements for cheapening the transi)ortation of
ores are required, as the cost of keeping mules in that desolate region
is veiy burdensome. The mill, which liow contains foi'ty stamps, pro-
duced about $100,000 during the year ending June 1, 1870. The total
product of the county for the same period was reported to the Census
Bureau as §595,000, in which the following sums from difl'erent mills
are included: Keene, $50,000; Tombs, $00,000; Pioneer, $40,000;
Willson, $100,000; Wide West, $20,000; Yonng, $40,000; John.son,
$35,000

;
Wheeler, $50,000

;
Greenback, $50,000 ; and Bourse, $50,000.

The principal mines worked besides those already mentioned were the
Gold Mountain, Morgan, Del Monte, Snow Squall, Pocahontas, McCor-
mick. Black Sulphuret, and J?lack Jack, of which the latter produced
$30,000 worth of ore, and the rest from $5,000 to $10,000 each.
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CHAPTER III.

OREGON.

The reports from the mining districts of Soutliwestern Oregon aro
extremely meager. In Jackson County there were many placer-chiims

operated during the year, but they paid but poorly, the average yield

from some fifty of the i>rincipal claims being but $3 per day per hand.
Wages are §50 per mouth, and other expenses absorb the remaining
margin. The industry is falling mainly into the hands of Chinamen,
who conceal as far as possible both their expenses and their profits.

In Coos Comity there has been some successful placer-mining. The
Pioneer Company, Colonel John Lane, superiiitendeut, produced some
$12,000 during the year ending July 1, 1870. Placer-mining along the
beaches of Northern California and Oi'Cgon has also been continued,

and the yield is reported at $10 per day per hand for a small number
of men and for a precarious season. Stoppages and other expenses
reduce profits to a low figure. It is found, moreover, that these beach
deposits, though apparently renewed after storms, high tides, &c., are

not inexhaustible, but may bo gradually worked out like any others.

This naturally follows from their origin, which is undoubtedly the
quartz veins of the Coast Eange.
Of quartz-mining in this part of the State I have nothing to report

this year. A few enterprises, alluded to in a former report, have been
feebly pushed, but the extent of operations has not been such as to

warrant me in causitig a special examination to be made. I am under
obligations to JMr. Samuel C. Mills, agent of Wells, Fargo & Co. at

Portland, for the following figures of express shipments of bullion for

1870:

November $109,200
December 212,800

Total 1,547,800
Private hands, (esti-

mated) 250,000

January $108, 300
February 98,000
March . . 18, 400
April 83,800
Mav 43, 500
June 1G5, 700
July 170, 400
August 108, 700
September 151, 900
October 152,100

The treasure shipments of Wells, Fargo & Co. in previous years have
been as follows

:

Total from Portland ... 1, 797, 800

18C4 $G, 200, 000
1805 5, 800, 000
1800 o, 400, 000

1807 $4, 000, 000
1808 3, 037, 000
1809 2, 559, 000

The reduction in the product of gold is not so great as here appears,
since the diversion of the bulliou from Eastern Oregon to other routes,

and the transmission of considerable quantities in private hands or
through bankers, (in 1808 $040,850, and in 1809 $419,057, by a single

house in Portland,) account for nnich of the diminution.

I estimate the production of Oregon and Washington (very little
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gold, however, having come during 1870 fron\ the hitter Territory) at

$3,000,000, the same as last year, according to the latest statement in

my report, on page 205, whicli corrects the estimate of 84,000,000 in my
introductory letter. The reason of this and other similar discrepancies

is exiilained elsewhere.

As I have indicated, the principal mining industry of the precious

metals in Oregon is now to he found in the eastern jjart of the State, on
both sides of the T3Iue Eange.
Meager returns from Cafion City and neighboring districts indicate a

somewhat increased production, though mainly by reason of the' influx

of Chinese, who succeed, hy purchase in most cases, to the claims for-

merly worked by the whites, and who, by their superior i)atience and
economy, continue the production of gold in many localities whexe it

would otherwise cease. It is very diliicult, however, to ascertain the
amount of production fi-om such sources. Thus the reports from sixty-

four placer-claims in Grant County, eleven of which are worked by
white men with paid labor, and the remainder by Chinese owners, show
for the former a yield of $4 i)er day per hand, and for the latter only
$1 30. There is no doubt that the Chinese liave in this case concealed
the actual amount of their production, reporting an aggregate of about

$120,000, whgn ^^he true amount must liave been at least twice as great.

Some of the claims worked by whites yield during the season $10,000
or $12,000. I liave not heard of any cases during last year in which
sinfle claims have exceeded the latter figure.

Hydraulic mining has been carried on to some extent in Upper Cafion,

Maryville, Olive Creek, and Quartz Gulcli districts, and especially at

Granite Creek, where six claims were reported in June, 1870. Tiie

average season is between four and five months; the average wages,
$4 per day for white labor; and the average yield, $8 jier day per hand.
Among the larger operations are those of Thompson & Co., near Mary-
ville, producing about $10,000 in nine months with four men: Dick
Eagau & Co., Granite Creek, ten men, three months, $1G,000; W. H.
Cliirk, Upper Canon, three men, two months, $8,000.

Quartz-mining has made but little progress since my last report.

The Prairie Diggings mine, therein described, has been worked some-
what, and reports a product of about $10,000 for the year ending Juue,
1870. The (jnartz is of low grade, but very abundant and cheaply
mined and milled. Quartz-mining operations by the John Day Com-
pany and others in Elk district arc spoken of as highly promising, but
have not yet attained to a regular production.

This part of Oregon suffers from imperfect and costly comniunication
with comnu'rcial centers. There is a good road from Canon City to the
Dalles, and another (now, I believe, disused) to Boise; but the trans-

portation of the mails exclusively by way of Umatilla has left the set-

tlements on the John Day and its tributaries stranded, as it were. The
discontiiuiance, since the Indian war, of the military posts in this

region has dei)rived the farmers of the fertile bottom-lands of their

best market, and checked to some extent the further develojiment of
agriculture. A greater activity and progress may be observed on the
east of the Bhie kange, in Baker and Union Counties.

I am indebted to Mr. E. W. Eeynolds, agent of Wells, Fargo & Co.
at Baker City, for much of the following information concerning the
operations of 1870 in that part of Oregon :

The shipuien.ts of Wells, Fargo & Co. from Baker City for nine months
of 1870 averaged $50,000 per month of gold dust and bullion, and the
amount carried out of the country in private bauds may safely be put at

H. Ex. 10 12
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$10,000 a month for that period. For the three months of comparative

inactivity 8^0,000 per mouth will cover both express and private ship-

ments. The total shipments of gold from Eastern Oregon, cxchisive of

Canon Citv and other districts west of the Blue Eange, amount there-

fore for 1870 to $600,000. The following items refer to the different dis-

tricts here included, with regard to which my last report may be con-

sulted for particulars of location, etc.:

Pocahontas district.—The placer-mines of this district have done very

well, considering the dry season, and a number of rich discoveries have
been made in the way of quartz lodes. Among these the Gunboat lode

is perhaps the most prominent. It was discovered beneath a gulch

deposit after the auriferous dirt had been washed off'. The surface-rock

is reported to be worth $100 per ton ; a lot crushed at the Euckel mill,

Baker City, containing, it is said, much wall-rock, yielded $30 per ton.

Messrs. Simonton and Olds are about to remove the Humboldt Mill from
Eagle Creek to the vicinity of the Gunboat lode. This is a steam-mill

of twenty stamps, and will run on custom rock. In the same district

the Young America, (4 feet wide, decomposed quartz,) Stonewall Jack-

son, Kelley, and other lodes promise to yield fair milling ore.

Auburn.—Placer-mining in this once famous district has not been very

lively during the year, judging from the business of the .i^uburu Canal
Company, which sold but little water. The large amount of gulch-

mining heretofore done in this neighborhood, however, has left the canons

in excellent condition for the discovery of quartz lodes, and accordingly

I am not surprised to learn that several promising veins have beea
found. One of these, the Oro Fino, about half a mile from Auburn,
promises exceedingly well. It is owned by E. M. White & Co., and has
already been opened to the depth of 104 feet, showing a vein of 18 inches,

carrying free gold in white and decomposed quartz.

Fort Sumter, Granite, and Olive Creek districts, in Grant County, all

did well in x)lacer-mining during 1870.

Humboldt Basin has suffered some from the dry season, but has pro-

duced pretty well, having been blessed by a considerable influx of

Chinese from other districts.

Amelia City appears to have fallen off somewhat, but will doubtless

revive when the completion of the El Dorado ditch furnishes an abundant
snpplj' of water.

El Dorado or Shasta* district promises to become this year one of the

most important in Eastern Oregon. The ditch commenced by Carter

and Packwood has been sold to a Chicago company, which has enlarged

it to 8J feet on the top, 6 feet at the bottom, and 3 feet in depth, thus
giving'it a capacity of over 3,000 inches. Fifty-two miles of it have
been already completed, and it is expected that thirty-nine miles more
will be constructed this spring, bringing into camp the waters of the

Malheur and Burnt Kivers, and furnishing an unfailing supply to a large

area of rich placer-ground. The mines of Malheur City and Amelia
City will be supplied from this ditch. The name of the company is the
Malheur and Burnt River Consolidated Ditch and Mining Company; the

president is Mr. B. D. Buford, Rock Island, Illinois; and the superin-

tendent, Mr. J. H. Johnson, El Dorado, Oregon. The company runs two
stores, receiving goods direct from Chicago.

Eagle Creel; Coaster, or Koester district has an excellent prospect for

the future. There are no new developments i-eported in quartz-mining

;

* Seo my report of last year, pp. 228, 229. On the former page Shasta is miscalled

Bpartn, by a typographical error.
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but the great hinderance to the placer-mines, the scarcity and dcarness
of water, is iu a fair way of removal. Messrs. Packwood and Stewart,

of the old Burnt River Ditch Company of Eldorado, have surveyed a
ditch to bring the Eagle Creek water twenty-one miles into Koester dig-

gings. It will be completed next September, at a cost of about $50,000

;

and it is believed that it will afi'ord facilities for a largely increasecl

production of gold from the placers of this part of Union County, which
are known to be extensive and valuable. Blue Gulch, Horn Gulch,
Maiden Gulch, Red Gulch, and other localities have given high returns

to prospectors, the report being " 50 cents to three pans of dirt." The
gold is of fine quality.

The old Ruckel or Union mine (see my report of last year, p. 230) is

now worked by Messrs. Brown and Virtue. They have sunk a shaft

from the lowest tunnel level, over .50 feet, and intend to go to a depth of

200, drifting east and west at 100 feet. The presence of water has ne-

cessitated the introduction of a pump, which is worked by a one-horse
whim. The ledge is 20 inches wide at the bottom and is dipping north.

The quartz is somewhat easier to extract than it was in the upper levels,

''"he shaft is G feet by 9. These workings are on the Rocky Fellow,

which was the vein principally worked by Colonel Ruckel, though the

Union, which is probably a branch, has yielded well. It will be seen
that operations at this mine are confined mainly to preparation of new
stoping-ground, as might be expected from the condition of the work as

described in my last report. The foregoing particulars are received
from Mr. A. H. Brown, one of the present proprietors

:

Rye Valley district has done as well as the dry season would permit
in ])lacer-miniug. Some little prospecting for quartz has been done, and
partial success rewarded the labors of the seekers—W. Green having
discovered a small vein of gold-bearing quartz in thevicinity of " Hum-
phrey's Gulch, " which prospects well. This gulch has I'cmunerated the

placer-miners engaged there for a number of years, and perhaps this

discovery may lead to a more extensive exploration of that locality, pos-

sibly unearthing the soiu'ce from whence these placer-claims have been
fed.

Little attention for the past year has been paid to the numerous rib-

bon silver-bearing veins discovered in the district. The presumed rea-

son lies in other and more pressing pursuits of the locators. What little

work has been done has rewarded the prospectors by disclosiugore which,

by assay, yields, in some cases, as high as $572 per ton. The Monu-
mental, Green Discovery, Mountain, Washington, and Rising Sun gave
flattering indications. With the exception of the two flrst-named veins,

however, the large number of the locations in each company has been
a serious drawback to development. But the time is drawing near
when, by law, the greater portion of these locations are declared vacant
through non-peiformance of work ; and it is hoped the claims will pass
into more energetic hands.
About 30,000 feet of lumber for the Rye Valley Bed Rock flume was

on the ground last December, and it was expected that work would be
commenced on that undertaking when the season permitted.

The following account of the early settlement, character, and present
develoi)ment of the mines of Union and Baker Counties was prepared
by Mr. W. H. Packwood, of Baker City

:

In the fall of 1861 Mr. GriflSu and party of men, in prospecting in the Blue Mountain
Range, discovered what is known as Griifin Gulch, a tributary of South Powder River.

The gold found was coarse, and in sufficient quantities to warrant them in locating

for mining purposes. At that time the only settlement east of Blue Mountains—I might
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nay in Oregon south to the California lino, and eastward to Snako Rivpr—was that of

J'li'. B. Hrown and a lew others, in (ii and liondo Valley, for grazing jmrposes. Georgo
Abbott and two or three other men liad started beef-cattle from IJnialilUi Valley for

Salmon lliver mines, bnt were driven back from Snake Riviir to Grand Rondo VaUey
liy tlie Indians and snow. Hi^re they wintered llieir cattle without any loss, and bo
it reniciiil)i!red this was the most destructive winter for cattle since the iirst settle-

ment of Oregon. To get supplies to Griitin Gulcli the miners had to go to Walla-
Wnlla, or tho Dalles, a distauco of ono hundred and fifty to two hundred and iifty

miles.
As soon as tho faet that i>aying gold mines had been discovered on tho waters of

Powder Kiver Inul become known, Mr. Abbott drove the cattle designed for Salmon
Kiver to nine Canon, where Auburn now stand.s, which had been found by Mr. Kirk-
)i:itriek, George Hall, and others. IJlue Canon was distant from tho Discovery or Grif-

iin Gulch about four miles. Tho character of tho gold found was excellent, from lino

grains to nuggets weighing from one to three and more ounces. Mr. Abbott believed
that a new iiud valuable gold-licld was discovered here, and going to the Dalles,
together with Mr. Knight, bought and shipped some goods by pack-train for liluo

C:).rion. Mr. Du Gay also arrived with goods about the same time; Messrs. Cranston,
Moore, Norcross, and others soon followed with goods. Jiefore and after all these,

miners from every point of the compass came, pouring in, ready for anything new in

the way of mining. The town of Auburn was laid out in lots about June IG, IS&i.

Mr. J. \V. P(!ters and Knight, Abbott & I'ackwood, had buildings ux> for stores, and
moved from their tents into them before the 4th of July following. The population
in that vicinity dependent for supplies from Auburn was not less than from three to

four thousand persons by Se])temb(!r of the same year. At one time, in 18()2 and 18G;!,

Auburn had forty stores and saloons. There was a largti number of emigrants from
tho States that year for Salmon Kiver and Oregon. A large proportion of those re-

uiaini'd in the vicinity of Auburn and I'owdor River Valley,

Auburn is .justly entitled to bo called tho mother of mining camps in Eastern Oregon
and Western Idaho. From Auburn prosjiocting parties were fitted out and the coun-
try explonul in evc^ry dire<'tion. (Jrimes's party discovered Grimes's Creek ; in fact,

the great Hoi.se Uasin. Ross Smith, Jack Long, and othera found Granite Creek, and
laid out the town of Independence on this creek about July 4, 1862. Canon City was
largely settled by Auburnites. Tlie Owyhee mines were tho result of discoveries made
by Uncle Tom Turner's party in S(!arch of Sinker Creek, and by a party from Idaho
w'hich discovered Reymiiiis and Jordan Crei'k. During this time but littlo work, per-
manent in its character, was done, miners lieing geneially on tho hunt for strikes, or
a big thing. They did not begin to look for claims yielding under eight to sixteen
dollars pt^r day per hand until about 18G4. On the contrary, each miner seemed to bo
determined to expend his last dollar before locating. At the same time every miner
brought with him his peculiar nlvaa of ii mining country, formed in the mines they
hapi>(!ned to come from. We had miners from California, Australia, Cariboo, Florence,
Pike's Peak, and Mexico; but tho surface indications here do not precisely resemble
any of the above-named mining localities. IJecause it was not dry and barnv.i, as in
most mining districts, the country leuiaiucd almost wholly unprospected. There was
another class, however, that kept at work, regardless of tho surface indications in tho
country, and to this class is owing almost entirely the i)erm!incnt settlement of these
two counties as mining districts. Almost wholly without other capital than that ob-
tained from the ground worked, they have, in ei"ht years, demonstrated tho fact that
liiiker and Union Counties aro both rich, and almo.st unliuiited, except by their own
boundaries, as to tlie extent of their placer-mines.

The character of the mining country is this: It is covered with a fine, loamy soil,

and with excellent bunch and ryegrass. In many places decomposed quartz and lloat

slate, gianite and volcanic rocks, appear. Tho general appearance would \vm\ to tho
belief that the country has been under water for a long period of time, and that large
streams of water have crossed the country in a dilVercnt direction from that in which
they now run. In many places heavy deposits or chaiuiels of washed gravel have
been found. The country is broken up in gulches, flats, and hills, fronting on and
leading into and sinrounding tho main large valleys that lie on the present main
streams of wat(^r. In other words, the mines aro confined to the table-lands and foot-

hills of tho mountauis. Tho depth of tho mining lands runs from almost bare bed-rock
to sixty and more feet deep, and, to work it with profit, water is required for ground-
Bluicing and hydraulic mining. In many places the ground is sufficiently rich to pay
working in rockers. The entire country, up to this time, has Ix'en almost wholly de-
))endent on snow-water for mining purposes, and the country is filled, in almost every
district, with what are hvra usually calliid dry ditches. The fall of snow is irri^gul:ir :

some years the dry ditches have water twenty days, other y<'ars from forty to sixty days.
There are some permanont streams that furnish wat«r snUieient for largo ditches; but
as thrae streams cut well back, and lie deep down in the mountains, long lines of
ditches aro rc(j;uired to convey them to tho mines, and to build long ditches capital
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must 1)0 ol)taine(l. The living streams available, for ditches arc Burnt, Malbeiir, ;iii<l

I'owder Rivers, aud Eagle Creek. Among tlio lirst ditclics built hero wore those of

Couoyer on Powder River, Davidson & Carter's, and Kirlipatriidc & Co.'s ; for Auburu
mines the water bein<; taken from Elk Creek. The Griflin, Staftbrd, aud hittlefitld

diteh from Elk Creek to Griffin Gulch.
W. H. Paekwood, Abbott, l^iller, Ward, and others organized tbo Auburn Water

Comi)any in ]H62, about Sc^ptenibor l.")th to 20th ; sold in November to some Portland
capitalists—Messrs. Ladd, Brooke, Thompson, Ainsworth, and others, who carried tlio

enterprise through the next year. This cutcrjjriso was one of the greatest iuduceuients
to the permanent settlement of Powder River Valley, and the capital invested by tlu;

last-named gentleman is almost the only outside capital ever invested in these two
counties.

Paekwood, Perkins, Statsman, and Kitchen built the Clark's Crook ditch in spring of

186^, whieli diteh has been and is now a good piece of paying property. The Eyo
Valley ditch was built in 1864, and from time to time almost all the springs in the
mountains and streams that run water while the snow lasts have been improved for

mining purposes. The main or living streams go far are idle. In 1603, W. II. Pack-
wood, Ira Ward, Robert Kitchen, and .1. N. Hull organized the Burnt River Ditch and
Mining Company. This was an undertaking and enterprise of lirst magnitude, and
founded mere on the belief as to the general existence of paying gold mines on tho
Uurnt River and Willow Creek mountaiu sides than from any positive knowledge of
their existence. In the fall of 1864, W. H. Paekwood hired a party of men and sent
them to prospect the Willow Creek side of the mountain. They found from color to
three bits to tho pan, gold coarse order. They could find it in almost every place, in

tho flats, hills, and gulches, in paying quantities. In tho fall of 1863, A. C. Goodrich
ran trial-lines for a ditch. In 1864, Charles Barrett, civil engineer, surveyed aud staked
tho line for a ditch from Burnt River to Shasta Pass or Gap. ,
Now, to und(^r8tand"tho character of the enterprise, it is necessary to know that Burnt

River and Willow Creek are two streams risuig in a, spur of tho Blue Mountain, and
running parallel with each other a distance of from forty to fifty miles, separated by a
dividing mountain that rises in altitude from one to throe thousand feet. Tho slopes
of tho tlivido 8e])arato Burnt River and Willow Creek from each other, on an average,
about fifteen miles. Now, tho object of tho company in selecting Shasta Pass—a low
gap in tho main divide—was to run a lino of ditch in such manner as to eoiuinand
both sides of tho mountain. By Mr. Barrett's survey, tho distance! from Burnt River
to Shasta Pass was found to be over eighty-eight miles for line of ditch. By command-
ing Shasta Pass as a termiiuil iioint, it was believed by tho company that their lino
would command a larger extent of placer-mines than was ever before eonnnanded by
any^ ditch in tho history of mining in California or elsewhere. From Shasta Pass, tho
ditch-line could be extended on the Willow Creek slope a distiuice of about thirty
miles to Snake River. On the Burnt River sloj)o, it could bo prolonged sixty and more
miles, Snako River being tho only limit to its extension. After Mr. IJarrett's survey i:i

1864, the Indians were hostile for over two years, so as to render life and property
unsafe, and no further work was done until 1867. At this time Mr. T. J. Cart<!r, of
Portland, became interested in the company, and work was resumed in June, 1867

—

Mr. T. J. Carter, president, and W. II. Paekwood, secretary
;

capital stock, $144,000.
In X867, 1868, aiul 1861), tho company completed nearly fifty-eight miles of the main line,

commencing at Shasta Pass and running to water. They cxi)ended over §100,000 on
the work of construction in that time. Their lino of ditch in these fifty-eight miles
took in tho small streams fed by snow, and had tapped East Camp Creek. In the
spring of 1870, tho company jiuddlod their diteh with the simw-water and Cami) Creek,
and had water for sale for a few weeks on the Willow Creek side of the mouulaini
The water sold by them realized an average of about CO cents per inch for ten hours' use.

In tho spring of 1869, Mr. Uriah Perry, an old ditch-mau in California, came into
this country, and having examined the mines, and knowing practically that Burnt
River and Malheur were the only available living streams of water in this country,
and that the i)laccrs wore extensive, ho projected fonning a company in Iowa aiid
Illinois for tho purpose of securing tho water rights and mining <^xtensiviOy. Ho
enlisted Mr. J. H. Johnson, who went back to Chicago and there succeeded in inducing
Mr. Buford, of Rock Island, to come out and examine tho country. The result was,
after some weeks' examination, that Mr. Buford purchased nearly the entire stock and
control of the Burnt River Ditch Company's property, iuchuling large tracts of mining
land, on liberal terms, fair profit to seller and purchaser. Mr. Buford, being a man of
great wealth, proposed to double the size or capacity of the ditth construcred by Cartel-
and Paekwood. Their ditch was designed to convey and store up sutficient water to
fnrnish about 2,000 inches for ten liours. Mr. Bnford's directions would require tho
ditch to be enlarged to about 8 feet top, 6 feat bottom, able to carry water 3 feet dccji.
Mr. Johnson, secretary and superintendent for tho company, pressecl the work in giwd
and bad iveather, from October, 1870, to January, 1871, and has the ditch about eoiu-
plcted to the size above named, or very near it, A light wagon or buggy can bo driveu
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ill tho <litdi, and two hnrscmcn caiiridotlinmgh it aliivast comfortably. This company
is kiiowuastlio Mallicur and Burnt Kivcr Consolidated Ditch and Mining Company;
Mr. Bufoi'd, president ; J. 11. Johnson, secretary

;
capital stock, §1,000,000. Air. linCord

having .sccnred the Malheur River vater, this company now own and control all tho
available livini; water for mining purposes in these districts, to wit : Eldorado, Malheur,
Amelia City. Kyo Valley district, Clark's Creek, and Burnt River Slope—say, at a low
estimate, mining districts that together would I'orui oiio district sixty miles long by
ten to twenty wide.

All the water in this district is from tho snow, or natural water, and usually it only
nft'ords a 8up|dy for a small number of claims for a few weeks. This is tho largest

ditch in tlio State of Oregon, and will be one of the longest on tho I'acilic coast wlien
coiuiileted, as in time it will bo extended sixty miles fnmi Shasta Pass. About thirty

miles more wiUfinish tho main lino or trunk, and the eom])any intend doing that work
early this spring. One objection to long ditches is loss from evaporation. This lino

of ditch lies on tho north and west side of tho mountain, and has for feeders on tho
lino not less than eighteen streams of water that run from 5 to 100 inches each, and
should more than make good all loss by evaporation. Tlio country throngli which tho
lino runs is a favorable ono for ditching, being a clay loam and slate country. Tho
ditch, when compl(!ted for running water, may cost from two hundred and fil'ty to tlireo

liundr(!d thousand dollars. Very many will say : Will the country and mines Justify,

the investment? Wo have no hesitation in saying it will pay for an investment of
$1,000,000 for water to supply tho named mining districts by tho owners using oven ordi-

nary caro in tho management of the same. Let ns see. Tho old company sold water,
first head, 30 cents ; 8(^cond head, 20 cents ; third head ; 1 0 cents per inch ; ibiirth head, .5

cents. Average about GO cents per inch for ten hours. Many persons may not under-
stand what wo call in mining, lirst, second head, etc. It is the same water first sold being
Hold over several times, each time for a lower jirice than befoj'o, as tho water depre-
ciates in value from use. In Mormon Basin, and through Mr. Kcdly's Ditch at Amelia,
the water of tho upper camp is used in the lower from twelve to fifteen times. Tho
Malheur and Burnt River Ditch Company, when their works are coiiii)Ieted, can sell say
4,000 inches for ten hour.s. Say that they only realize for all uses 25 cents pcrincli, (they
slionld at a lower estimate realize 40 cents to 50 c(!iits, as tho water will bo used over
three times in many places,) their sales would amount to $1,000 per day. They can run
and sell water from two hundred and thirty to twohundrcd and seventy days <!ach year.
Their cnirent expenses should not exceed from fifteen to twenty-fivo thousand dollars

jier year, and become less with a^c on tho ditch. Again, the (inestion. How long would
this last? The fact is, the available sujiply of water for tho districts n.ame(i cannot
equal the demand, and tho water that can be obtained will not suffice to work out tho
mines on this lino in the next one hundred years.

A few years ago a few men believed this true
;
to-day thonsand.s do. Again, indepen-

dent of selling water, there are other inducements for investments in ditches which did
not exist a few years ago. In this case the one^company owning an absolute monopoly
of the water can, if they desire, purcliaso at nominal jirices from tho United States
and others largo tracts of mining land, and by them conv<!yiug water so as to bo availa-

ble to mine their land can raise its value immensely
;

or, as in California, they can
con.stnict largo Humes and hydraulics, mine extensively with largo streams of water,
BO as to make the water save tho labor of men.
Chinamen are in tho country and can bo hired cheaply, or ground could bo rented to

them with water to work it. Tho monopoly a ditch company has hero gives them as
absolute a right to f a.x tho mines in some form or other as tho Govorninent lia.s to tax
tho people. Another thing is this, poor and rich land can bo worked now at tho same
time ; in earlier days only tho rich laud could bo worked in consequence of high
prices. Now, however, a man can live quite cheaply, labor can bo had for $2 50 to

$4 jier day, whero in past years it was from $5 to $8 ;
hence, when water can bo

obtained, every e1as.s of mines can bo worked ; for it is a truth that miners will niino
ground for less than wages, and take tho cliauco of nioro than wages. The gold dust
ill Eldorado, Malheur, Amelia, Clark's Creek, and Burnt lliver Slojio is worth from §16
to §13 per ounce.
Tho largest piece ever found in Baker County w.as at Gimlotville, a small camp oil

Burnt River. It was worth nearly §4,000. Q'hiuamen have both bought claims at
noiniiial prices and have paid as high as §;J5,000 for them. The completion of tho
Malheur and Burnt River ditch will give steady and permanent employiueut to a largo
number of miners, and add to and stimulato'tho agricultural and grazing interests of

'

Baker and Union Counties.
Following down Burnt River from tho mouth of Clark's Creek to Simko River, a

distance of lifty miles, tho river cuts through the mountain range that runs northward
and parallel with Snake River. So far as the river has been trieil, on tho bars and
hills, on and near tho river, gold has been found in paying quantities. In fact, from
one to fifty dollars pnv day have been mado with the rocker. From Clark'.s Creek to
Express Kauch, for twelve miles tho rivor forms a eaiiou. In places hundreds of foot
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above the river, bars and hills are found that Tvould pay largely with Tvater for

hydraulics and Humes. Some of these hills and bars have been drifted and worked in

rockers, and good returns made in that manner ; but as tho gold is not confined to tho

bed-rock, but lonnd in all the dirt, in some locations '20 to GO ieet deep, no very profit-

able work can bo done without an abiindance of water and Humes. There is also overy
reason to believe that tho bed of the river is rich for at least twelve miles in this

canon. To open and work the bed of the stream, large flumes and derricks would bo
reipiired to operate successfully.

15ut few miners have, singly or in the aggregate, money to invest in carrying on au
enterprise of this character ; and before they would consolidate themselves for an enter-

prise of this or any other kind r(!quiring heavy outlay, they must first exhaust the

more easily accessible jjlacers, on the same iirinciple precisely that the shallow i)laccrs

were nearly or quite worked out before the hills were opened in California, Tho hills

and bars in the canon can never bo worked until the Malheur and Burnt River Ditch
Company convoy water to work them. A number of low-line ditches are taken out
and in course of construction on Burnt River below Exjjress Ranch. These low-lino

ditches are principally built by the miners, small in size, not high enough for hydraulic

mining, and seldom exceed from one to three miles in length. However, there is a
ditch company incorporated, with a large capital stock, in Chicago, Mr. W. P. Rich-
mond, president ; Mr. McHenry, secretary ; and Mr. Donnell, superintendent. Their
object is to construct one or more large ditch from the vicinity of Express Ranch, or

mouth of the canon just named above the ranch, and convey the water down over
tho bars and foot-hills for sale and to mine their own land. This company would havo
a line of ditch that would comnuind a large tract of valuable land ibr hydraulic and
ground-sluicing, and their line of ditches would, or can be, extended to cover good
mining land to Snake River, say forty miles.

Mr. C. W. Durkee, of Express Ranch, has also conmienced a line of ditch out of
Burnt River, that would be some 200 feet higher on the hills than 3Ir. Richmond's line

of ditch. Both ditches would bo nearly the same length, command the same country,

with this exception, Mr. Durkee's being highest on the mountain, would command a
largo tract of mining land lying between tho two ditches. Towering high on tho
moinitain, above all these lines of ditches, will come in time a branch ditch from tho

Shasta Pass, owned by tho Malheur and Burnt River Ditch and Mining Company, that
will lie on the mountain-side a thousand feet higher than any other ditch can overgo;
and yet high above this line lie Sutherland's mines, where, with snow-water in the
spring for from four to six weeks, men make what would bo in the older States j^ood pay
for a year's labor. Higher still is the far-famed Mormon Basin, situated on tho summit
of the mountain and near the center of all the camps named. l'"ow camps have been
found richer than Mormon Basin. I am reliably informed that one thousand buckets
of dirt have yielded as high as one thousand dollars in rocking. As tho supply of
water in the basin is very luniteil, tho mining populatiou has seldom exceeded from
three to five hundred peraons.

There are a number of snuiU ditches on South Powder River, which enable from three
to five hundred Chinamen to make a living at mining. Messrs. JlcCrary, Tracy,
Ingraham, and others own a number of small ditches on Rock Creek and North Powder.
Some of them are five miles long. They command an extensive hydraulic and ground-
sluicing district, that pays from §2 to §10 i>er day to the man, with good water privi-

ledges. In the foot-hills near Pocahontas a number of good claims havo been found,
tho gold being very coarse. One piece found last summer was worth 8217. Salmon
Creek, in same district, is opened in several places, and found good. Distant about
thirty miles north of Burnt River country lies what are called tho Eagle Creek mines,
in Union County. The range and character of gold is the satne as in tho Burnt River
country. Tho Eagle Creek mines havo been worked with rockers for some years, and
a very large amount of money taken from them in that way ; now there is a ditch
under construction to supply the wants of that country. The following, from the
Bedrock Democrat of Baker City, gives tho latest iuformatiou on tho subject of these
mines

:

" Eagle Cuef.k axd its prosppxts.—For some time past wo havo heard it rumored
that the construction of a largo ditch in what is known as the Eagle Creek country
was contemplated. Wo are now able to state that tho waters of Eagle Crci!k havo
been secured, and thatC. M. Foster, United States surveyor of mining lands iu E:i8tcrn
Oregon, has run trial-lines, ami surveyed and staked out over sixteen miles of tho
main lino of tlio ditch. It will bo about twenty-two miles in length, and is intended
to havo a capacity largo enough, with tho aid of reservoirs, to run and sell 3,000 inches
of water in the Shanghai, Rooster, and Powder River Slope mining districts. Work on
tho ditch will bo commenced as early as April ; if tho weather permits, iu March next.
Mr. George Carter is now looking for a good site on which to cut the ilume lumber, and
intends to be ready for operations by tho 1st of April, the amount of lumber being
about 300,000 feet. It is the intention of those engaged in the enterprise to have a
ditch completed and couvoyiug water between the 1st of August aud September. Tho
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principal part of the Tvork on the ditch will ho let to two Chinamen, one of Bakei

City and the other of Auhnru, who will put on hctween two and three hundred Chi-

namen, and linish the ditch, with ease, by the time the flumes can be built. The pro-

jectors of the work, wo are assured, have perfected the financial arrangements, and
will safely carry the enterprise through to completion.

" Messrs. Bowen & Cranston, of this place, are going over to select a place for a

store, which will probably form a nucleus for a town in that section of the country.

They will take a number one selected stock, full and complete in every department
required in a new mining country. Both having had large experience as pioneer mer-

chants of Auburn, Idaho, and Clark's Creek, they are certainly well qualilied for such

an undertaking. They design being ready for trade, in the new location, by or before

the 1st of next April. C. M. Foster has surveyed a number of mineral land claims in

that country, under the United States mineral land act—the size of them all the ^7ay

from ten to eighty acres. Quite a number of claims, from ten to forty acres, have been
located by some of our pioneer miners from Auburn—among thoni are George Sloeum,

D. Moore, C. E. Smith, and Judge White. The Eagle Creek country, through portions

of which this ditch will be constructed, is known to be very rich in auriferous deposits

;

it is also extensive. In gulch, creek, flat, and hill are paying gold mines, and aU now
wanted' is a good supply of water. When that is secured, the Eagle Creek country will

1)6 second to none for' mining purposes; and it will bo equal to any camp in Oregon.

It is well known here who arc the projectors of this enterprise; but as Portland and
eastern parties desire an interest, the matter of incorporation will be postponed, hut
the work will be prosecuted without delay at the time specified. The Eagle Creek
enterprise and mines are in Union County, and are destined to add largely to the

wealth and population of that county. Union and Baker are the richest counties in

Oregon in mineral resources."

W. H. Packwood and Alexander Stewart are the projectors of this enterprise. The
cost of the ditch will bo not lees than §100,000, with reservoirs. They have a never-

failing stream of water from 1,500 to 2,000 inches (miner's measure) as a source of sup-

ply. After building about eleven miles, their sales of water will amount to from $50 to

$100 daily. They can sell all their water from two to five times and realize from 30 to

40 cents per inch, and it is not unreasonable to believe from what is known of the

extent and character of the country that this line of ditch will repay tlio entire outlay

in dividends in one year from its completion. A town named Sparta has been laid oif

in that vicinity, and buildings are being erected for stores, etc., at this time, and num-
bers are preparing to build.

From the article in the Democrat, you will see that miners are locating mining lands

in this district under the United States mineral land act. This is the first land ever

located in Oregon iu that way, so far as wo can learn. All mining lands have been
owned by squatter, or possessory title character heretofore. In consequence of the

manner of holding under the old style, men have been very reserved in the mat-
ter of even taking up, or investing money in mining lands, unless actually prepared

to occupy and work the same. Kepreseutatiou is ever a prominent feature iu tho
mines, and if a man has invested thousands of dollars in land and fails to represent it

properly, he forfeits all title if any one should step in and represent the land.

Eepresenting varies in different localities. Some camps require $25 in labor in tho

year on or for each claim owned, water or no water. Some require representing each

year about the time water is expected ; and if no water can be obtained for mining,

notices are to be renewed on boundaries, and claims laid by. All claims require repre-

sentation by actual labor on an average one day in seven when water can he obtained.

Now, under such circumstances it is not a cause for surprise that outside land—or

land on which water can only be obtained at great expense—should remain un-
locatcd or investments made to bring it into market when the title to it could only be
of a possessory character, entailing through representation each year, for each claim
owned, from three to four times the Government price for same. This United States

law will create a revolution in title, and by doing that representation as now prac-

ticed will cease. While it is true that this law may induce larger investments in

mining lands than heretofore—in some cases to the injury of tho poor man—it is believed

by many (aside from being a source of revenue to the Government) that an absolute

security of title will induce investmenti of capital to improve, bring water, erect

hydraulics, construct Humes, etc., on a large portion of our mineral lands that poor
nieu could not now or hereafter operate. Should such be tho result, as we are inclined

to believe that it will bo, it will even, while making the rich richer, benefit the labor-

ing man and the country more than under the jiresent practice, as then thousands can
he employed in fields created solely by tho aid of capital.

The yearly gold product of our miuos cannot have been less than from ono to one
and one-half million dollars from 1863 to 1870. Tho gold has been, we may say, tho
St le product of labor. The luiniber of miners ha.s varied from one to three thousand,
averaging for several years about fifteen hundred. Tho average mining season has not
been three moutlis per year. With the amount of water tliiit can be obtained by means
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of the ditches now contemplated, onr mining population and gold product should
bo from three to live times greater than heretofore.

So farwehavo no irfore than cracked the shell of onr mines, the core and heart still lying
in the hills and old river-channels, and we have only been slowly but surely develop-
ing this fact. In tlie Blue Mountains, on the head of Grande Rondo River, good land
has been found, and indications of extensive hill-mines. Good copper and coal have
been found in Union and Balcor Counties, on Snake River. T. J. Carter, W. II. Pack-
wood, and Isaac and John Garrison c.xftendcd several thousand dollars in prospecting
for coal on Snake River. Sullicient work was done to show the esist(^noo of good coal
deposits of a bitmninous character ; but as there was no demand except for blacksmiths'
use, it would not pay them to continue work.
Our quartz interests are in their infancj'. So far the Rockyfellow lode has been

worked more than any other vein or lode iu Baker or Union Counties. This lode has
been worked for the past five years, paying, we arc informed, well and regularly. Tho
present owners, lil('ssrs. Brown & Virtue, are down about 400 feet, have a well-defined
lode from 20 to 30 inches wide. Tho quartz yields them from $iO to $W per ton. Tho
gold is worth .$19 50 per ounce. The owners have a ten-stamp mill at Baker City

;

obtain their power to drive the mill from a ditch from Powder River. The lode is situ-

ated about seven miles from Baker, on the divide between Powder and Burnt Rivers.
This lode has yielded thousands of tons of good rock, and from present indications is

inexhaustible, and the mine probably contains wealth sullicient to pay for working for

ages to come. E. JI. White, at Auburn, is down over 110 feet on what there is every
reason to believe is a true vein. Tho vein is almost perpendicular, with well-defined
wall-rock. Tho rock contains fine gold. The vein is from 6 to ;i0 inches wide, and
improves as they go down. Mr. White intends soon commencing a tunnel, calculated
to tap the lode about 200 feet below tho surface. He has taken out in sinking his
shaft, almost beyond doubt, quartz sufficient to pay for erecting a mill, which ho in-

tends doing this summer. The rock has been worked iu an arrastra, and yielded nearly
8'JO per ton. Quito a number of other ledges have been found in tho sanio vicinity.

Up on South Powder a number of tine lodges have been found.
Near Pocahontas a ten-stamp mill is now being erected by Messrs. Olds & McMunau,

and is to do custom-work. Water, for milling, and wood, for steam, are abundant, and
cheap living can bo had, as Pocahontas is situated iu tho edge bf one of the best farm-
ing districts in Eastern Oregon. Quartz is abundant in the foot-hills and mountains
back of Pocahontas. Many lodes are partially opened. Some have been worked with
an arrastra, some with hand-mortars, and the results are extremely favorable. In fact,

tho rock was so well known that I understand that Messrs. Olds & McMurran have
more than rock sufficient engaged for crushing from responsible parties to pay the en-
tire cost of erecting a mill. The Young America is about 4 feet. A tunnel is being
run to strike it deep down in the hill. Th(j Gunboat is near 2 feet wide 30 feet down,
and tho rock is, without doubt, extremely rich. On Salmon Creek, iu same vicinity,

a ledge has been found recently that 12 feet down is nearlj* 4 feet wiue, and from which
wo have seen as rich rock as wo ever saw from California. In Rye Valley a large num-
ber of ledges have been found in which silver i)redomiuatcs ; so far no capital has been
invested to develop them. At Hagern, Union County, a small mill is owned by George
Carter and others, in connection with a number of ledges. On one ledge they are down
about 130 feet with a tunnel. Tho vein is, in places, as much as .30 inches wide; rock
is .abundant ; all tho rock iiays for milling, and in some places he has found rock that
milled about $500 per ton. There are a largo number of ledges found iu that county
that j)rospect well.

As I Siiid before, no capital has been invested in Baker and Union Counties for the
purpose of developing mining interests, except the amount named from Portland. Our
jilacer and hill mines and quartz aro of such a character as to re<iuirc capital and labor
united to develop them properly. When developed, as they will bo sooner or later,

they, v/ill be found to contain unbounded mineral wealth, and to be as certain, safe, and
reliiiblo counties for good paying returns on investments of that character, as can bo
found from Colorado to tho Pacific coast. The population of Union and Baker Coun-
ties has probably ii(;ver exceeded 12,000 persons, and has not, we think, been less than
8,000 since 1862. The climate of tho countrj' is healthy, equal to any part of the Pa-
cific coast. Both counties have extensive fanning land and grazing country almost
unoqnaled, and iu fact not surpassed, iu Oregon or California. Both counties have
been wholly dependent on Portland for merchandise, but tho completion of tho Union
and Central Pacific Railroads has given Portland competitors for our trade in the en-
terprisiug merchants of Chicago.
Last fall a Chicago merchant shipped a fiiir stock of merchandise to Eldorado, and

we le.arn lie is so well satisfied with uis vcnturo that next spring ho will ship a large
stock to Eldorado via Kelton and Boise City. This competition will be of great boneSt
to tho people of Baker and Union Counties. Portland having had a monopoly of our
trade, wo have been taxed as high, and higher on au average, for merchandiso than
the samo sold iu Idaho, from one to throe hundred miles farther inland than wo wero
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from Portland. Wo tnist our Senators and Reprcsontativcs may induco Congress to

pass a bill for a railroad to connect the Columbia liivcr and Ceniral Pacilic or Uniou
Railroads, such as to insure its early buildiug. Such a road would naturally and neces-
sarily ran very near the center of both couuties, and would, by giving means of trans-
]portation for our products, lead to the settlement of millions of acres of land valuable
tor farming and grazing purposes. With such road completed, wo do not know of any
part of the Pacific coast that would offer better inducements to the emigrant for per-
manent homes than iu these two counties. Nor do we believe that, with railroad facil-

ities, any two counties iu the great basin from the Rocky Mountains to the Sierras or
Cascades offer to the capitalist mining investments of a more permanent character, on
which certain, safe, and speedy returns can bo expected. From 1862 to 1871 onr im-
ports have be(!n paid in gold from our mines; with increased facilities for transporta-
tion we could pay in wool, flour, bacon, butter, cheese, beef, and many other articles

of produce that now depend solely on the mines for a market. The gold yield should
not bo one million, but from three to five million dollars yearly from theso two coun-
ties, and from agricultural and grazing products a like sum. The same may bo said of
Umatilla and Wasco Counties as to health, grazing, and farming, but their mineral re-

sources are limited. These five counties—Baker, Union, Grant, Umatilla, and Wasco

—

embrace what is known as Eastern Oregon, an area of coautry equal iu extent to many
of our largest States.
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CHAPTER IV.

IDAHO.

Tbis Territory mauifests a considerable decrease in its product of

gold an<l silver, as may bo seen from the following detailed estimate

for tlie calendar year 1870, kindly prepared for me by Mr. W. A. Atlee,

agent of Wells, i'argo & Co., at iJoise City. Mr. Atlee has taken great

pains in the preparation of this table, corresponding with all the express
agents of the Territory, and perfecting his estimates slowly and labo-

riously. His position, experience, and intimate acquaintance with the
field entitle his work to coiifldence.*

In this list, the i)roduction is arranged according to points of ship-

ment.

Placerville $184,428
Centerville : 249, 839
Pioneer City 250,000
Idaho City 2, 000, 584
Boise City 332,101
Owyhee 842,935
Lemhi County 350,000
Lowiston 702, 013
Wallula 57, 500
Walla-Walla 000,000
Umatilla 280,000
Loon Creek, Dead Wood, Snake Eiver, and other diggings 150, 000

Total -•- 6,000,000

Walla-Walla, Wallula, and Umatilla are outside the boundaries of the
Territory ; but a great portion of the Idaho treasure linds an outlet

through these i)laces to Portland. The bullion from these points, together
withthat from Lewiston, making altogether some $1,790,000, is included
in the exjjress and private shipment.s from Portland.
The decline in the production of Idaho is due to the exhaustion of the

creek and guluh claims of the older placer-mining districts of the Boise
Basin. The greater portion of these claims have been turned over to

Chinamen, who are content with small earnings, and who will maintain,
no doubt, for many years to come, a moderately productive industry in

these abandoned lields. Many experienced miners express the opinion
that the ground in creeks and gulches which has been worked over
already has since accumulated a second crop, as it were, of gold. This
is doubtless true of certain peculiarly situated localities; but such a
lapid regeneration of mining ground cannot bo predicated on a largo
scale. As Mr. Atlee remarks, however, in a letter to me on this subject,

many iiatches of auriferous earth and gravel, rich iu gold, were passed
over undisturbed by the early miners; millions of cubic yards of sur-

* It will 1)0 ohHcrvod that tho estimate of J8,000,000 for 1869, credited to Mr. Atlco, on
page 2;?4 of my last report, was reduced by me to §7,000,000. Certain items in that esti-

mate were a-ssumed, and I therefore took tho liberty of alterinj^ tho total. The present
estimate is carried out iu greater detail ; and I accept it as the best possible.
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face material have been "stripped off" iu search of the best "pay dirt;"

vast amounts of auriferous earth have been shiiced from hill-sides

and side-mulches into the main streams, and the accumuhitions of f/c'6n'»

from all these sources have been exposed to disintegration and concen-
tration under the action of the elements and the flowing water, con-
stituting new deposits, which can only be exploited by means of bed-rock
tunnels and iluines.

The quartzmining industry has made little progress outside of the
Owyhee district. Unwise and sometimes dishonest speculations have
led, in Boise and Alturas Counties, to a distrust on the part of capi-

talists; and to this evil influence must be added the disadvantage of
geogra])hical position with reference to the railway communication,
which has added so many facilities for the development of districts more
favorably situated. • When the difQculty and cost of obtaining commu-
nications, machinery, supplies, and labor were felt iu common by all the
mining regions of the interior, they operated with less discrimination
against particular localities. Now that a portion of the country has
been relieved from this burden, the crying necessity is everywhere
realized. "What wo require," says Mr. Atlee, "is railroad facilities."

Brief notices of such districts in the Territory as seem to require par-
ticular mention will snflice to complete this general statement of its

condition and prospects.

OWYHEE COUNTY.

The placer-mines of this county have been diligentlj' worked during
the past two years by the Chinese, who have operated hydraulic claims
as well as ordinary placers. ¥onr hydraulic mines are rei)()rte(l as worked
by white men. Three of these were old claims. The fourth is a claim
about half-way up the side of Florida Mountain, near Silver City. Water
has been brought by a ditch, four and a half miles long, constructed in

the antumn of 18G9, from the head of Jordan Creek. The product of
one hydraulic claim was nearly $20,000.
The product of the mines of Owyhee district for the year ending July

1, 1870, was as follows:

Mines, etc.

IdaElmoro
M.iliO{;:uiv

Golden Clmriot....
Slimes and tailings.

Poorman
Allison
Ecd Jacket
Prospecting, etc

Total quartz.
Placer gold

Total bnllion prodnct

.

Amount of
ore.

Tout.

5, -.m
;>07

3, y i:i

i,4Ga
1,G00

124
(f);!00

(f)G.'jO

13,982

Product.

$239, 109
;!>, 551

2:!li, (i24

14,020
42,709
6,274
13,993
37, 625

02:!, .505

.51, .541

675, lOG

Average from qnartz, (principally silver,) $44 59.

Average, omitting slimes and tailings, $48 64.

The item of " ])rospecting" in the foregoing table includes the opera-
tions of many parties with little capital, who bring in from time to time
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small lots of ore to the mills. Under this head is ranked also the pro-

duct from Flint district, whore, perhaps, twenty men have been at

work slowly developing some of the lodes of " fahl-ore." The results

have been highly encouraging, considering the scale of operations.

Some of the rock crushed has yielded $200 per ton.

The slimes and tailings reported in the table were worked at the mill

of the Owyhee Mining Company, which treated more than half of
tlie aggregate amount of ore reported, or 7,129 tons out of 13,982.

The tailings, however, were from a pile some four years old. The slimes

or slums arc collected from the battery-waters in separate reservoirs,

and subsequently are mixed with dry tailings to give tlicm the necessary
consistency for reworking. This is the only mill in the district having
reservoirs for slimes alone. The cost of working the slimes is §5 per
ton.

The amount of ore worked during the year referred to is nearly 1,000
tons in excess of that reported for the previous year ending July I,

1SG9, while the bullion product is about $375,000 less. This falliug"^ off

is due to tlie decrease in bullion from the Golden Chariot, Ida Elmore,
and Poormau mines, amounting to $373,000. On the other hand, the
closing of the Eising Star mine, in Flint district, and the cessation of
bullion from that source, is alinpst made up by the increase in placer-

gold and the yield of other lodes.

The Ida Elmore looked badly during the first part of 1870, and in the
autumn an assessment of $50,000 was levied. At the close of the year,

however, a considerable improvement was manifest. The product of
the mine during the calendar year 1870 was $238,532.

In the Golden Chariot mine, work has been pushed with vigor. About
the 1st of July, 18G9, the ore began to depreciate in value, and for the
months of August, September, October, and November of that year
showed au average yield of only $40 per ton. Then a new level being
opened, much richer ore was exposed, and this good quality has been
maintained ever since. The lowest level in December, 1870, was -470

feet below the surface, and showed a splendid vein, three feet in width,
of very good ore. Mr. Cassell, formerly in charge of the Oaks an(l

Reese mine, in Mariposa County, California, is now superintendent of
the Golden Chariot and Ida Elmore. He has introduced Giant powder
and the single-hand drill, on the system described in my report of 1809,
page 33. Without repeating the account there given, and the estimates
of advantage attached to the system, it is sufiQcient to say, on Mr. Cas-
sell's authority, that he has taken out from the Golden Chariot and
Ida Elmore twice as much ore for the same amount of openings as was
formerly done with common powder and large drills, while the cost of
mining has been reduced at least one-third. All the leading mines of
the district, following this wise example, now employ single-hand drills.

The secretary's report for the year ending February 1, 1870, gives the
following information in regard to the business of the Golden Chariot:

Receipts from bullion $279, 381
Bills pavable 24, 044
Other items 34, 710
Cash ou hand February 1, 1869 34, 71G

372, 857
Expenditures 339, 559

including $109,503 for labor; $17,334 for supplies; $01,286 for milling;

$14,895 for hauling.
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The quantity of ore milled was 3,707 tons, the yield of which was
$71 50 per ton. The supplies consumed during the year cost $12,00G.

A balance of $33,000 was paid on a mortgage for an adverse title.

There were three dividends paid during the year, aggregating $80,000.
The bullion receipts of the Golden Chariot for the calendar year

1870, as compiled by Mr. E. Wheeler of the San Francisco Stock Ke-
port, have been as follows

:

January $25,138
February 35,055
March 21, 846
April
May 18, 506
Juno 18, 506
July 18,566

August - $50,006
September 04, 010
October 78,576
November 70, 187
December 70, 277

Total 483,999

Of the less productive mines the Eed Jacket and the Mahogany have
furnished excellent ore. The vein of the former is said to be small and
very hard, but ri(!h. The Mahogany vein is reported to be both wide
and of good quality, but for some reason the company has been forced
to lay an assessment. The Red Mountain, Chipmunk, Corduroy, Peck
and Porter, Blue Jacket, and Belle Peck have produced ore. The Poor-
man mine has been closed : probably for good, as all available ore has
been extracted, and there is little apparent encouragement for further
prospecting. The Owyhee Company, owning this mine, has been for

some years occupying itself largely with custom-milling, and looking
about meanwhile for a mining property. The company worked the Alli-

son mine for a while on lease, and it turned out some very good ores,

resembling those of Eeese Eiver, in Nevada, more nearly than any other
Owyhee ores which I have seen; but their occurrence in spots necessi-

tated the extraction of much barren rock, aiul the mine was closed, as
the expenses exceeded the receipts. The Owyhee Company subse-

quently iiurchased the Oro Fiuo mine, and work has been connnenced
upon it. This mine, under its former owners, was highly productive
and profitable. Tlie Oro Fino is probably the strongest vein in the dis-

trict, and carries large amounts of fair mill i'ock. Litigation only has
prevented its working for several years past ; but it has now fallen into

skillful and energetic hands, and will be again an important producer
of bullion.

At the close of 1870, seven mills were running with tolerable regu-

larity in Owyhee County, as follows : Owyhee, 30 stamps ; Ida Elmore,
20 stamps; Cosmos, 10 stamps; Webfoot,

;
Shoenbar, 5

stamps; Minear, 3 stamps; Black's, (in Flint,) 5 stamps. There were
also two arrastras constantly running, and a mill nearly completed at
Fairview. The milling capacity of Owyhee district, leaving out the
Eising Star, P>lack's, and Iowa Mills, in Flint, is about 3,500 tons per
month, and this production will probably be maintained by the mines
through the summer of 1871. The product of the latter half of 1870 was
much in advance of the previous half year, amounting to more than 9,000
tons; and the bullion production has increased in proportion. The
exact figures have not come to hand, but I learn that the bullion ship-

ments during the last six months of the year 1870 were more than two-
thirds of the whole product of the preceding twelve mouths. Eeckon-
ing for the calendar year 1870, the product of Owyhee County, accord-
ing to the figures of Mr. Atlee, given on a foregoing page, was $842,035.
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THE BOISE BASIN.

Water was tolerably plenty in the basin during the spring and early

summer, and the yield from the placers was, perhaps, better than iu the

last two years, when the failure of the winter-snows left the spring with-

out a steady supply of water. But the sanguine hopes of many who
looked for a large increase in the bullion production of the basin have
been disappointed. The fact is that new fields of mining nearer, the

railroad are draining Idaho of her nomadic mining population, and leav-

ing the diggings in the hands of fewer men, who, though they may do
better individually than heretofore, do not produce so much in the ag-

gregate.

Nevertheless, it must not be inferred that the iilacer-mines of Boise

are exhausted. They still produce a large portion of the bullion yield

of the Territory, as may be seen by reference to Mr. Atlee's table, at the

beginning of this chapter, in which the shipments from the first five

localities named are to be ascribed chiefly to this source. It is here,

moreover, that single claims are reported as yielding the largest sums.
Of sixty-four placer-claims iu Boise County, reported to the Census
Bureau, employing four hundred and seventy-one men for an average
period of 4.15 months, at average wages of $73 per month, the aggre-

gate yield was about $360,000, or $7 per day per hand. This list of

claims includes a portion of those at Granite Creek, Placerville, Idaho
City, Boise, and Centerville. The highest yield from any one claim is

$29,000, and there are a considerable number ranging from this sum
down to $10,000—about 20 per cent, of the claims reported producing
each $10,000 or more.
The growth of quartz-mining is the natural compensation for the

decline of the placers. Aside from other characteristic differences

between these industries, there is one which has not been sufficiently

weighed. Quartz-mining is not only more permanent than placer-mining

;

it is more productive for the number of men employed than the aver-

age placer-mining. But the expenses of materials, machinery, and skilled

labor are heavier, so that this form of mining must develop later and
more slowly than the irregular pioneer activity of the gulches and dig-

gings. In Boise Basin, the vast extent of placer-ground is, I hold, a
certain indication of resources which will some day be exploited by deep
mining. But little has been accomplished in this direction, during the

past year, iu this part of the Territory.

The Elkhorn Mill, in Boise County, was reported to be idle. One or

two enterprises at Granite Creek, which appears to be the most active

quartz-mining camp in the county, have been moderately successful.

The following account of this locality is extracted from the correspond-

ence of the Scientific Press of San Francisco, dated June 30, 1870

:

Tho Gold Hill mine and mill are situated on Granite Creek, about tlireo miles from
Placerville. Tlio ledge runs northeast and southwest, has au easterly dip, and crops

out boldly for over half a mile. The average width is 3 feet. The company has been
vigorously at work for years, and has one 80-foot, one 120-foot, and ouo 100-foot shaft,

and three very large tunnels, all on the ledge. Wo entered lirst the lower level or

tunnel, passing along 450 feet to where tho ledge was tapped. We then went in tho

left drift on the lode, a distance of 80 feet, and hero fonnd the ledge about 3 feet wide,

and heavily charged with sulphurots and free gold. Returning to tho tunnel, we find

another drift, some 80 feet long, on the ledge. At the entrance of tho tunnel is tho

mill, which is therefore very conveniently situated with regard to the mine. When
winter sets in the company will drive a shaft up to tho second level, and eventually

bring all the ore out through tho lower tunnel. At i)rosent the ore is lowered down
au incline from the second tunnel. This incline is some 400 feet long, and is 350 feet

farther up the creek. On it a 1-inob wire rope (manufactured by Hallidia & Co.) is
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used, and tho loaded car going down hauls up tbe empty car. At this mine are cm-
ployed some fliirty raiuer.s, who are paid $75 (currency) and found.

Ou both sides of the creek we find a granite formation, iu which are the veins of
quartz holding gold with silver and sulpuurets, the gold predominating. The ore re-

sembles somewhat that of Grass Valley. There were no sulpburets on trtp, those being
first reached at a depth of 60 to 75 feet. The superintendent of the mine is Mr. David
Coughanour, a very clever and enteri)rising gentleman. The mine has paid expenses
of all kinds.
The mill was erected by the Chickahominy Company at an early day, at a cost of

$75,000; but the present company bought it at a low price not long ago. It has
twenty-five stamjjs, of SoO pounds each. To each four stamps there is a Hungerford
concentrator, which does very well, I am informed, and gives satisfaction. A Ilendy
icoucentrator, also four large Wheeler pans, and two largo settlers, are used. The en-

gine is of 75 horse-power, with cylinder 36 by 14 inches, and was built by the Miners'
Foundry of San Francisco ; the two large boilers were made by the Coffee & Risdon
Works. Three and a half cords of wood, costing $4 per cord, are burned daily. Twenty
stamps were in operation at the time of my visit, but the other five were soon to be
set at work. Some 35 tons are now ]iut throngh in twenty-four hours. A clean-up,
while I was there, of nine and a half days' run, gave 55 pounds of amalgam, which
yielded ^6,000. On account of the sulpburets, only about one-half of the gold is ex-
tracted from the ore. The company has now on baud some 300 tons of sulpburets, and
thoy are taking steps with regard to introducing Ku.stel's process for working these.

The mill is owned by Thomas Mootroy, jr., William Lynch, and others.

The western extension of the Gold Hill mine is owned by Chandler & Co., who have
a tunnel in some 40 feet on the ledge. The vein is from 1 to 3 feet wide, and contains
good ore, giving upward of §30 ])er ton in the mill.

The Eastern Exten.si()n, popularly called the Growl and Go Ledge, is owned by M.
and J. Eisslcr. Tlie shaft is down about 35 feet, being all the way in decomposed
matter, the sulpburets not being yet reached. The company talk of erecting a ten-
stamp mill near that of the Gold Hill.

The Yellow .Jacket mine, located half a mile up the creek, is owned by C. P. Emery,
G.White, J. Dixon, and others. The lode runs northeast and southwest, and averages
2 feet in width. The tunnel is in 170 feet. The rock contains princl))ally free gold,
but they expect to lind .sulpburets as thoy go deeper. The ten-stamp mill is now being
bnilt, and will be running iu a few weeks.
The May Flower mine is a fine-looking location owned by Turner & Young. The

vein runs northeast and southwest, and averages 3 feet in width. There is a tunnel
250 feet long

;
also, a shaft 90 feet deep. The boys have been working three years

and doing well, and it would pay to have a mill liere if the owners of the mine were
able to build it. Tiiey have been working their ore successfully for three years with
an arrastra. The apparatus for revolving the stones is quite unique, being a horizontal
hurdy-gurdy wheel, 'M feet in diameter.

Besides these mines there are several others, as the Gray Eagle, Columbia, Web-Foot,
Lawyer, Pioneer, Golden Gate, etc., which I was unable to visit. One fact particularly
struck me here, and that was the abundance of timber close to the mines.

The same writer describes as follows two mines in the neigliborhood
of Centerville

:

Twelve miles east from Centerville, on Grimes Creek, is the lode of the Mammoth
Gold Mining Company, located in 1863. The average width of the lode is about 2 feet.

The vein-matter contains free gold and snlphurets, and the ore generally averages §50
per ton. I lind that last summer there were 200 tons crushed, which yielded §90 to
the ton. There is a shaft sunk 160 feet on the ledge, and a tunnel sf)nio 300 feet long,
which strikes the vein at a distance of 150 feet. The company has an eight-stamp
mill, run by water-power, built iu 1865, which cost some $3,000. The mine has paid
all exi)en8es. The owners are Clarkson & Brown, old pioneers of this district.

Four miles farther up the creek is the King Company's ledge. This vein is small,
but very rich and with well-defined walls. There is an eight-stamp st-eam-mill hero,
but I understand that not much work ia being done at i)resont. Want of time pre-
vented my visiting this i)laee.

These extracts, which might be still further multiplied, will sufTico to
show that in the great placer-mining region of Idaho there is an under-
lying basis for permanent mining, which will be developed as the super-
ficial industry declines and commercial conditions improve into a steadily
productive source of wealth. From tliis point of view, encouragement is

to be Ibund in the diversion of labor for the time being to lartning and
stock-raising, and iu the iucrea/Sod prosperity of those pursuits. '-The
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grain, hay, and vegetable crop of Boise and other^trrionltnral distrietp,''

says the Boise Statesman of July 1, 187(t, "i^ -fjetter than ever; and a
confidence is felt among that portion of oiip community that has never

existed before. As the placer mines docline, persons forsake them for

the more permanent pursuits of fariBfng and stock-breeding, and in the

end the country will undoubtedly |,e the gainer. Several droves of cattle

for breeding are coming into the Territory, one man alone, in the liaft

Eiver country, receiving a'; accession of three thousand head. Another
has just started in the s.-ime region with fifteen hundred, and the Brnneau
and Weiser Valleys f.re constantly receiving additions of settlers who
propose to permanen:ly engage in farnung and raising stock."

The United States assay office at Boise will be put in operation in

July, 1871.

THE BASALTIC CANONS OP THE COLXJMBIA AND ITS TEIBUTAEIES.*

During the >«3ttvro /eara it has been my lot to travel upward of twenty thousand
miles in vaj-b^is (Tih^ilons across tlie States and Territories of tlio inland basin and
Paoitic Rl-ife of this continciut. The olijc^ct of those journeys was primarily eonn«ctcd
wi>l iiie gold and silver mines upon our publie domain, and such observations as 1 waM
!lt)lo to nialio of a general scieutilic character were necessarily incidental, rajiitl, and
superficial. They are not offered as contributions to exact and detailed knowledge, but
rather as suggestions, the value and interest of which will doubtless vanish in the light
of more careful investigations, but which may, for the iiresent, be useful in awakening
attention, and furnishing a broad, general outline of certain great natural features not
yet universally familiar to the i)ul)lic.

Indi'cd, while the defects of hurried observations during rapid and extensive journeys
are sufficiently obvious, they may be said to possess, nevertheless, a certain advantage
in facilitating the formation of comprehensive views on the large scale. The close and
minute study which is necessarily bestowed upon details, by the votaries of every
natural science, is not always favorable to generalizations and wide eomiiarisons. Tho
slow accumulation of facts which forms the essential foundation of science is not itself

scicnci^ Its tendency is toward the exaggeration of diflerences rather than the recog-
nition of similarities. Under the magnifying lens of tho close observer, the smallest
phenomena become important; and while one eye is at the microscope we cannot see
things in their true proiiortious with the other. A clerical friend once remarked that
in addition to his ordinary readings of the Bible by chapters or texts, lus was accustomed
occasionally to peruse a whole book at a sitting, in order to gain, what ho wa-s likely

to lose in minuter study, the sense of general scope and spirit. In like manner, I ven-
ture to think it is well for us to turn now and then from the texts of nature ami read
with freer glance and wider range her gospels and ei)istles, to leave for a while her
sentences, line-graven on stone or leaf, and skim her ponderous vohinies, bound in
continents and margined by the sea.

The illustration may be api)lied in another aspect. As tho Bible consists, of numy
books, of dilierent ages and human authorships, yet all constituting the one Kevelation,
so each of tho luitural sciences comes to its full revelation by successive contiibutious.

This is especially true of physical geography and geology, two sciences which have
not yet reached the stage of general fornnihe—two Bibles, of which all the books have
not been written. Each country seems to have a now aspect of tho truth to i)resent,

enlarging and modifying the whole. Thus wo have had a geology founded upon the
carefnlly studied phenomena of a small section of Europe. A new era iu tlie history of
that science was opened by the work of tho British survey and the rise of the British
school of geologists. In this country we have had an American geology based on tho
microcosni presented by the States of New York and Pennsylvania. In all these
dilierent geologies, the presence and activity of the same dynamic agents are recognized

;

but the relative importance assigned to each naturally varies. And tho sc;ientific

world now looks to the unexplored regions of America, Asia, and Africa to furnish ti:o

necessary corrective equations before the final formula can be evolved.
It seems to me that the regions west of the Eoeky Mountains have something im-

portant to tell us in dynamic geology. A general survey leads to the impression that
their most prominent features illustrate two points. They present to us vast areas in

which we can study, perhajjs better than anywhere else on tho globe, the effects of
aqueous and solfataric metamorphosis of rocks; and they offer in equal extent tho

*TIm substance of this acoonnt waa containctl in a paper prcaented to tho National .-Vciulcmy of
Sciences, aud Hubiie«iueutly, in its present form, iu a lecture before the Americau Geogruphicol anU
Stiitiatieal Society of Now Yp^i in tfio MjTi^ug Qf 1870. . ..

H. Ex. iO——13
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proofs and illustrations oiM'iect eruptive agencies. The State of Nevada is a typo of

the former class, and tlio inii?i).'"se basaltic overflows of California, Oregon, Washington,

and Idaho reprcKeut the latter^N. „ „ , ,

The route traveled h\ mo in IsSg, from Sacramento overland to Portland, Oregon,

thence lip the Columbia to the DaUe?,^tlicnce (after a brief excursion northward into

Washington Territory) southwest, acros».the valley of the Des Chutes, uj) the valley of

tlie John Day, through the mountains to i^wder and liurut liivers, and the Suako
River, up the'vallcy of the Snake, thence to liimv City, and, tinally, from lioise south-

ward to Salt Lal;e, afl'orded views of many of t\w stFUjing cliaraeteristics of t his basaltic

formation ; and it will bo my attempt to notice some o~< these in arbitrary order, rather

tlian to present a complete a"nd logically connected accoulK4j^ of so large a subject.

All the streams I have named are part of the system of ihe Columbia. A word or •

two concerning the relation of this system, or rather of the Buake Kiver half of it, to

the structure of our inland basin. As Professor Newberry, it* a recent lecture before a

sister society, has interestingly shown, the physical history of the country west of the

Rocky Mountains may be divided into several stages. At;iir.st the waves of ocean

washed the feet of the Rocky Mountains. Then, by the uprising of mountain ranges

between, the salt tides of the interior were shut oft' from the jmreut sea, to which they

could return only by way of the great rivers which ran noltliward and southward
around the ends of the new barrier. Continual rain-fall and drainage soon freshened

these inland waters, and the continent, at this pcu'iod, presented tUe^'spwctaelo of the

largest expanse of fresh-water lakes ever existing, so far as V^e"can discover, in the

history of the globe. This state of things obtained on both sides of tn<> Rocky
Mountains, though I will not here discuss the question whether the fresh-water deposita^.

.

on both sides are absolutely contemporaneous. Certainly those of the east were not in-

ferior in extent, and the great lakes which still remain, drained by the St. Lawrence,
though quite insignillcant compared with the system of which they aro a relic, may
servi! to give a hint of its grand jjroportions.

The fresh-water sea west of the mountains was subjected to yet other changes, which
did not take iilace in the east. A further rise of the mountain barriers cut jli' in lunr.y

idaces the river drainage, leaving i.solated lakes with insufiicient outletsor none at aii;

and these, by virtue of the constant influx of waters, impregnated witli saline matter,
and the constant concentration caused by evaportion, soon became salt. Thns, what
were the briny deeps, after masquerading for a while as fresh waters, reasserted their

hereditary character, and appeared as briny shallows. Meanwhile the rivers them-
selves putauend tothe greater partof the lakes by carving deeper and deeper channels
or by breaking suddenly through rocky dams, and thus draiuing to the Ijottom the
inland reservoirs. This jirocess was carried out by the Missouri and Arkansas in the
oast, the Rio Grand<! in the south, the Colorado in the southwest, and the Columbia
and its tributaries in the northwest. The valleys of all these rivers indicate clearly
the progress of erosion, gradually deei)ening the channel. It is most strikingly illus-

trated in the canons of the Colorado and the Snake, while the pas.sage of the Cascades,
thrcnigh wjiich the Columbia rushes, "short-lived and jubilant," to the sea, is probably
an instance of the overcoming of a barrier, letting oixt, in an instantaneous flood, the
mass of waters behind.
The present appearance of the inland basin is that of an elevated table-land, corru-

gated with mountain ranges, and divided into meridional valleys, each with its own
isolated water-system. The disai)pearance of the vast bodies of water that once cov-
ered its surface lias greatly altered the climate, diminishing the rain-fall, and trans-
forming the greater jiart of the region into a desert. What rain it now receives must
come from the Pacifle, and the supplies from this quarter aro intercepted, firet by the
Coast Ra)iges and llien by the Sierra, so that the " leavings," distributed over the vast
table-land, are quite insignificant ; over the whole surface rauges, in iierpetual winds,
a dry and thirsty air licking np with amazing rapidity all exposed moisture. The
streams that rise in the mountain ranges, and flow downward into the valleys, soon
disappear—partly absorbed iu the sandy soil and partly (indeed, chiefly) taken up by
the atmosphere. Even large rivers, like the HumbokU, spread out into shallow lakes,
erroneously called " sinks," and, exposing thus a large area to evaporation, dry up.
Reese River flows northward for a hundred and fifty to two hundred miles, through a
naiTow valley, where it is frequently replenished by smaller tributaries

;
and, after

this long journey, having almost reached the Humboidt, it pauses and is lost, dying,
like a weary pilgrim, in sight of the shrine. In the immediate neighborhood the Car-
son River also has its sink.

The amount of water in these isolated streams and basins depends upon the fluctuat-
ing balance between rain-fall (or snow-thaw) and evaporation. This is curiously shown
iu the little sy.stem of the Truckee. This stream—a turbulent river—is the outlet of
Lake Bigler, a beautiful uiouutain lake, situated among the summits of the Sierra, and
fed by their melting snows. The Truckee flows north for a dozen miles along the
range, then pitches downward and eastward, through the iiass travei-sed now by the
Central Paciiic Railroad, into the Nevada basin. Here it turns again at right angles
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to the iiortli, and, llowiii!; a score of miles, empti<'K into Pyramid Lake, \\iiich consti-

tutes its sinl;. liij^ler is (Vesli, ryraniid is salt
;

Hi(;U',rlia8 no inlet, I'yianiid no outlet;
and iVom liifjler to I'yianiid Hows <iver tliu swift 'rriickei!. The snows of the Sierra
thus find tlieir way into the lower basin, to be thence taken up to fall npiin as snows

—

I liatl almost said—upon their native peaks; but the "circuit of Nature" is not in
this case so prettily coni)i]eted; since the eva])orations of Pyramid Lak<^ are doubtless
carried hy prevailing winds to the cast, to be jirecijiitatcd, perhaps, on (he rim of the
basin of Salt Lake. It is evident that the change of level in one of these isolated
lakes affords ns a measnrennnit with regard to the relative rain-fall and evaporation,
provided th() absence of drainage be ascertained. The Salt Lake is hundreds of feet

lower than it once was ; the former lacustrine beach can bo distinctly (raced, like a
high-water nnirk, along the mountain-sides, lint this great change of level is doubt-
less due to sudden drainage rather than slow subsidence of the water. Since tho
Jlornior.H settled the country, the lake is said to bo rising, and to hav(! submerged
already much land that was formerly dry tho year round. This nniy, however, be but
a teni|)orary Uuctuation.
Tho Salt Lake basin is separated by so narrow a divide from the system of the Snake

River as to render it quite probable tliat this stream once draiiu'd it—that is to s;iy, that
the liasin formerly spilled over its rim into the Snake river. This part of the country,
or rather a region a little north and east, includes a curious nodal point, as it were,
from which the headwaters of the Snake and the Colorado and the Missouri take their

rise, and How in diilerent directions to the sea. It was near here, in the Wind Rivor
Mountains, that Fremont planted the Stars and Stripes upon what was supposed to be
the highest point of the continent. Lewis and Clarke, who, in tho time of President
JelVer.son, ascended the fork of the Mi.ssouri which still bears his name, bestowed by
them, found two sjirings, but a short distance apart, which contributed their waters,
the one to the Pacific and (he other to the Adanlic. The former may bo considered as
the source of the Lewis River, now more connuonly called the Snake. IVom this point
it pinsiu's a devious course to the southwest, then north, for perhaps nine hundred
miles, until, having been strengthened on tlio way by its tril)utaries, the Owyhee,
Boise, Sweetwater, etc., it Joins with the northern fork of tho Cohunbia, to mnko one
of the stateliest rivers of the world.
Tho canons of the Snake are little known. Lewis and Clarke did not follow down

this stream, being deterred by tho forbidding nature of tlin country, which was dcsti
tnto of food. The geogranhy of the region being then wholly nidviiown, they were
endeavoring to strike the lieadwaters of the Columbia, in order to follow it down to
the icfant settlement of Astoria; and huding no salmon in the upper course of the
Snake, Lewis acutely inferred that cKher (lu re W(Me great falls in t his river, or it did
not belong to tho Columbia system. The former of rfi<!se sujiposuions was true ; and
Lewis jnay 1)0 said to have seen with the eye of faith tho great falls of the Snake.
Eecrossing the continental divide and turning northward, these liojd exi)lorers finally

reached flieir destination by an easier route. I'^rdmont subsequently descended the
stream farther than they bad done; but ho likewise abandoned its conr.se, striking
northward for a more favorable line, and apparently just missing by a few miles the
sight of the great falls.

lAko the canons of tho Colorado in (lu! South, tho channels of the Snake and other
rivers of this region are carved by (he streams themselves deep into the face of the
country, leaving a general table-land above. 'I'lie Colorado seems, however, to hare
had easier work, by reason of the softer nature of tho predominant rocks. The char-
acteristic formation of the Snake and tho Columbia above the Case.Kles is basaltic

—

the product of vast lava ovi^rflows. The sublime group of nionutains in Oregon and
Washington, which includes Mood, Adams, SI. Helen's, Regnier, and Baker, with others
scarcely less magnificent, is volcanic. Sonte of these ))eaks have been in active erup-
tion within recent years ; and all arc known to. have been so at some former pi^riod.

Bnt we have not to look for volcanic craters as the centers of the great lava floods
which covc^red so much of Northern California, Oregon, Washington, and Idaho.
These craters are scattered along a distiince of five hundred miles in tho Ca.scado and
Sierra ranges, but it seems probable that a line connects them, npon which th(^ erup-
tions of melted lava took place abundantly, rejieatiidly, but perhaps more silendy than
is apt to bo tho case with tho explosive phenomena of volcanoes. A plutonic dike
may be traced along tho Sierra, and is asserted to have been observed ina consitlerable
sectional expostire in oiu: of the deep side-canons of the western slope. If we are yet
ignorant of (ho geological history of these phenomena, it is merely ticcause wo have
not yet had time to collect and compare observations. There are few regions on the
globe where the handwriting of nature is larger, plainer, or less obscured' by nature's
own subseijuent efibrls to erase it. Geologists who have painfully endeavored to find
in railroad cuttings, wells, or rare accidental exposures, tho view of the structure of
the rocks which forests and alluvion otherwhere conceale<l, will appreciate the ease
an<l satisfactory character of reconnai.ssanccs in a wilderness, where the mountains are
bare above, and cloven with canons that reveal their very hearts.
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One of (he first tilings tlint stiiko (be observer in these hasnllio layers is Uieir great
aggrcgato Ihickiiess as well as su])erlicial extent. This is liiioly shown just ahovc the

Dalles and in (li<i eaiion of (he iJea Chutes. For ii eoiisidcrablc distance aloni; the
Dalles, the, banks of the Columbia juesent a low volcanic (^scarpniont, like the Pali-

sades of the Hudson, but absolutely barren. At some (loiiits, liowever, the wliolo
thickness of the nia.sa through which tlio river has carved its way stands revealed. It

presents to ns a series of ovcrllov.-s, each spreading out liori/.ontally, and suec^oodcd

after an iiideliiiite interval by another. The aggregate thickness, as shown in the Des
Chutes, cannot fall .short of y,000 feet. In different localities it is easy to distinguish
between ( lus layers that have cooled under water (/. c, those which were erupt<!d before

the disaiipearauce of the great inland lakes) and those which have congealed under
exposure to the atmosphere. Possibly iv still more important clew to the g<^ological

history is found in the fact that these basaltic layers inclose intercalated .s(^ries of sedi-

mentary strata. At Dalles City a bed of lava overlies a bed of conglomerate, and is

in turn overlain by deposits of tufa-sandstoues and clays, containing the most delicate
plant-fossils (hat can be conceived. Tlieie are leaves, twigs, and buds in the greatest
perfection. Perhaps they were bronght down by the river in former times. It cer-

tainly seeius less likely that they should have grown v.iiere now tln^y are found. The
mnd and ashes eoustituting these intevcalated i>cds may also have lieen erupted, since
wo knov,' that nearly or quite all of the volcanic eruptions include the expulsion of
vast ()naiilitics of lushes and hot water.
At the Cascades of the Columbia, the Des Chutes, and other rivers, not too much

obstructed, salmon are speared or hooked in great abuudauco by the Indians. These
fish (iiid their way for more than a thousand miles from the sea, continually pressing
np stream, and growing weaker, thiniK^r, and more battered and la<^(^rated by the rough
and rocky tri]). Those caught at the month of the Columbia are in far the best con-
dition ; and it is from this place that the great quantities, are taken for paclKiig and
shiimient to market. Tin; Indians, less fastidious, eatch their lish wherever it is most
convenient, dry it in the sun, and ])reservo it for winter food.

Passing southeast from the Dalles, and crossing the valley of the Des Chutes, wo
como into the valley of the John Day's River. The walls of this canon are of volcanic,
sedimentary character, at least in many places, (•onsisting of tufas and sandstones from
volcanic materials. The efl'ects upon these soft materials of atmotpherie and aqueous
agencies have been iiicturesque and curious in the extreme. At one jioiiit a complete
ancient castle is perched, like the stronghold of a Kaubritter of the Rhine, upon a com-
manding crag, from which its dwellers might look far nji and down the valley. Alit-
tlo fuilher on, a whole city, with towers and roofs of fantastic, quaint variety, attracts
the wondering gaze. It is ditilicult, sometimes, to realize that these appearances are
but the freaks of water, gnawing away into such fanciful forma the yielding layers of
rock.
A brief trip into tlio forests of Washington Territory, np the valley of the White

Salmon, and nearly to the foot of Mount Adams, gave mo an opportunity to i.tndy one
of the most remarkable features of these basaltic formations, namely, their subterranean
passag(!s or caves. 1 have elsewhere* given some account of these ; but I must beg
your indulgence for a condensed description here.
The wholi! country in the neighborhood of Dallas is covered with basaltic overflows,

intercalalcd hero and there witli Ix^ds of tufa, ctnnciited ashes, and even altered cliiys,

in some of which interesting lertiary fossils, both of plants and animals, have been
discovered. Rev. T. Condon, of Dallas City, a naturalist, whoso enthusiasm, patient
industry, and wide acquaintance with this part of Oregon entitle Iiim to a fame which
his modesty has hitherto avoided, has broujjht together a largo and int(!r<'sting collec-
tion of these fossil remains, wliicli ho exhibits and explains with great courtesy to his
friends, among whom, with catholic liberality, ho appears to reckon all thoso who
make demands upon his time and manjfest interest in his pur.suits.

It is in t heso basaltic overflows, not more than twenty miles from tho base of Mount
Adams, and in the heart, so to speak, of tho Cascade Mountains, west of the valley of
tho White Salmon River, that a series of caves occur, some of which present the
phenomena of perpetual ice. Nature continues tho manufacture, and stores the pro-
duct, year a(t<;r year, though it is but occasionally that man, exhausting liis ovrn
resources, falls back upon her forethought and bounty.
The " caves" are all old lava channels through which the melted matter flowed, after

tho crust had cooled and hardened overhead. The same thing may be seen on any vol-
cano; but in most cases, I presume, tho molten current gradually clogs and fills tho
duct, and cooling loaves the solid mass. If by any cause, however, tho lava should bo
choked at the source of the stream, 1 fancy ihat tlu! portion already in the duet, pro-
tected to a great degree from cooling by tho solid wall above and on either side would
coutimie to flow for a considerable distance, and leave an empty si)aco behind it.

These ducts may bo traced for several miles. Tho ground reverberates hollowly under

Engineering and Mining Journal, vol. vlii, 'So. 13, pngo 194. Overland Hontlily, Korembor, 1869.
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the horses' feet ; and at frequent intervals, -where the crust has broken through by its

own woi<;ht, the descent miiy be made over great blocks of basalt into the subter-

ranean glooms. We explored one i)assage for a distance of 750 feet, and found the
fissure still continuing at either end, though too narrow to admit of farther jienetra-

tration. But two or three o*' these caverns have been found to contain ic;i^ : and of
these only one seems to afford it in abundance and in accessible position. Tliis one wo
thoroughly examined, and found the svibject, upon closer attention, divesteil of much
of its mystery.
To nuiko an ice-cave it is necess.ary to have a cave. This, as we h.ivo seen, is pro

vided by the geological formation of the locality.' The next requirement is a commu-
nication between the cave and the outer air, giving opportunity for the refrigerating

draughts of winter. Finally, a slow percolation of water into the cave, which nuiy
freeze solid, in successive l.ajers, throughout the winter. In summer the ice thus
accumninlated thaws slowly under the influence of warmer air entering the cavern

;

but the thawing at one end produces a low temperature at the other, which pn^serves

the great body of ico. Besides, it is a well-known fact that ice formed at: very low
temperatures will last much longer tiian that which has been barely frozen at

Hence thi! amount of heiit that would liquify river-ice only brings the cave-ice up to

the neighborhood of the freezing-point. We satislicd ourselves, however, that the ico

in the cave docs thaw in summer, and the water finds its way out by subterranean
channels.

I am strongly inclined to see in these peculiar l.ava-ducts an explanation of the

phenomenon, not unltequent in this region, of "lost rivers." Wo camped on the ex-

cursion to the ice-caves by the side of a brisk, musical stream, which aftorded us an
abun<lance of water for our horses and our.selves. Mounting the next morning and
riding away, wo were surprised to find the bed of the stream less than a dozen rods
below our camp perfectly dry. A closer examination showed that the water disap-
peared into one of the .subterranean pas-sages in tho basalt. Somewhat similar must
be the course of the great "lost river" which bursts out of tho vertical side of the
cauou of the Snake—a torrent from the solid rock ; a foundling rather tlian a lostling,

since it is the origin, not the fate of this river which is unknown. Above its strange
headlong emergence from imj)risonm<!nt, the black, barren desert stretches lor scores

of miles, treeless and waterless. Somewhere to the luirthward a river has been lost, and
here it is. Identitied it will be, so soon as its disapiicarance shall suflicieutly interest

any of its friends to make them answer tho advertisement of its discovery.
The main canon of the Snake River is cut through basalt for several hundred miles,

and in following its course, by riding along the i)recipitous edge of tho chasm, at the
bottom of which Hows the river, oiu) has excellent opportunity to study both the suc-

cessive deposition of the layers of basalt, with tho signs of intermittenco and intervals
of rest, and the peculiar columnar structure, perpendicular to the planes of deposition,

of each separate layer. Not even the noted example furnished by Fingal's Cave could
surpass the illustrations afforded in many places by tho columnar basalts of this region.

The columns are usually six-sided ))risms, though sometimes they have live or lour sides.

This variation, however, is enough to show that the cause of their formation is not
aiuilogous to crystalline force. Tho form of (he regular pentagon does not occur in any
crystalline form ; nor docs nature ever confound in tho same substance the hexagonal
and tho tetragonal forms. Probably the shape of these prisms (^an bo expl.-iined by a
less difficult hypothesis. The cell of tho bee, you will remember, is hexagonal in sec-

tion, and was formerly cited as a wonderful example of geometrical inst inct, since it

I)osses.ses exactly tho form which can be mathematically proved to occupy the space of
tho hive most economically, leaving no wasted interstices, and consuming a niininuira
quantity of building material. It is now seen that tho cell of the bee is spherical in

shape, and assumes this economical shap<! under prgssure. It is probable that an analo-
gous result is due in the cooling of basalt to tho pressure of the whole mass. The ten-
dency, aj)art from this pressure, would be to cool in globes ; but tho vertical pressure
converts these into cylinders, facilitating at the same time vertical cleavages through
the nuxss ; and finally the lateral pressure through the half-solidified mass modifies these
cylinders into prisms. It is natural that most of these should bo hexagonal, because
a circle can be tangent to six other circles of equal size, and these tangent each to each

;

and the transformation of these into hexagons would exactly fill tho surface. But local

disturbances, difl'ereuces in the size of the circles forming the bases of the basalt-cylin-
ders, and other accidental causes, would naturally lead to the formation of imperfect
X)risms, or such as had not their full complement of six sides. And this is the exact
state of things as revealed by observation. The hexagonal type seems to bo predomi-
nant, but not universal.
The size of the prisms or columns is not great—seldom exceeding one or two feet as tho

width of a side. Although t lie horizontal divisions between successive layers of basalt
indicate long periods, possibly, of intervening time, and we can therefons not expect
the columns to be continuous through the dili'ereut layers, yet this is sulliciently the
case (f. e., the cleavage ijlanes between the prisms in one layer coincide sulliciently well
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with thosf) in tho luyor below) to pormit extensive vertical cleavaKCs of largo iiiassesi

of basalt, from tbo siufuco, down tliroiigU a dozen layers, to the very Ijottoin of the

canon. I Iiav<! stood above, with one foot upon the solid basalt, aiul the other ni»i>ii the

upper edge, of a narrow slie(! thus ])arted from the main body, while between my feet a

deep, long crevice, only a few inches in width, extended down to (he base of the cliffs,

giving me a glimpse of the river hundreds of i'eet below. The manner in which the

caiion of the Snake appears to have been enlarged is by the gradual wearing jiway of

the base of its walls by the (lowing river and the grinding boulders, and then the top-

pling or sliding off of these massive slices from the whole face. The walls remain
almost everywhere verticil, and the swift stream below i'arrie.s away tlu) talus of dehris.

This structure of the basalt greatly facilitates the formation of canons in it by ero-

sion. No doubt a strcau\ (irst linding its way through some of tlu! hue ci-eviees left in

cooling enlarges these at the bottom, and thus produces, little by little, a wide, smooth
chasm. Indeed, it is not im])0ssible that (lu! lost river to which I have alluded may
some day, industriously undcrnnuiug its roof, appear as a visible torrent at the bottom
•f a deep canon.
Many of these features can bo stntlied with great ease, and nndor tho in.spiration of

glorious natural beauty at tho great Shoshone I'-alls of tlie Snake. (Tlu! lecturer hero
sketched rapidly upon the black-board thc! outliui! of these falls and of tho basaltic

eliffs above ai\(l below them.) There are no large pictures of these falls at piesont

available; otherwise I should not be so audacious as to attempt to convey an idea of

their form—still less of their beauty—in so rude ti nmnner. They are situated iibont

twelve miles above the crossing of the Smike Cafum by the stage-road from Boise to

Salt Lake They are accessible without much hard.ship from the Pacific Railroad, by
twenty-fonr hours' stage-travel to tho station of Uock Creek, and a ride or walk acros.<»

the eagc-desert of half a dozen miles. Tho siaface of tho country appears to be an
unbroken, scarcely nndulatiug plain, <lott(!d with the gray tufts of tire sago, and black,

hero and there, with patches of bare volcanic rock. As one approaches the eauou of

tho river, its presence is Ijetrayed by the sound of its (lowing, until at last one comes
suddenly npon its bold brink, and sees the stream GOO feet below.

The o|)posit() side of the eafion ))resents an excellent vertical section, showing Vrntb

the bedded and the colunimir striicture of t^w basalt, and thin laycirs of sedinn utary
deposits between tho successive overllows. The whole thickne;« of the basaltic forma-
tion is about 400 fe(^t; and below it is revealed porphyry, to the further (le|>tli of 200
feot. Through both of these tho canon has been carved ; but it is appansntly a lunch
slower and more diflicult work for the stream to wear away by honest friction tho
masses of porphyry than it was to subtly undermine and overthrow the stately pillara

of basalt.

Tli(! roar of the falls is heard in the distanctc, and a rising cloud of mist indieat(w their

locality. Riding along the edge of the clifV for two or three mile."*, we i ciiue niion one
of the uu)st ronumtie scunes of the world. We snrin-iso tho river at its work. Its ba-

saltic channel was long since complete, and, not satisfied with that, it is patiently saw-
iug,'foot by foot, into the porphyry. Below tho falls this rock has been excavated some
200 feet in depth ; and this is almost exactly the height of the falls themselves. There
are almost no rapids immediately above, ami uon;; at all iunnediately below ; tho stream
makes practically but one leap, in a sheet, broken at low water by projecting rocks, but
majestic in times of (iood as tho segment of a huge, revolving wheel. Figures are per-

haps as imi)ressive as words in such a description, since they leave the imagination
freer play in (illing up the outlines of the scene. A cafiou perhaps J,0()0 feet in xvidth,

400 feet above the falls, GOO feet below," and a great river plunging from one bed
to th(! other—this is the frame of tho picture. As if unwilling to leave so grand a be-
ginning without some delicate touches of mild<:r Ix-auty, nature has related tho stern-

ness of her desolation, and clothed the gray ruins of tlui precipices with green trees

and grass, nourished by the mists of tho cataract. Tho suu, busy through all the sur-
rounding jdains in fierce destrncticm, here condescends to the graceful labor of .scatter-

ing diauu)mls in the foam and painting rainbows on tho mist. A little way above tho
falls (he river divides, inclosing between its two arms a renuiaut of the overlying
basalt, umssive and castellated, like a great fortress, defying dcstruetiou ; and ahuost
on the edge of the falls, jirotccted no doubt by this fortress farther up tho stream,
stands a still smaller relic of the former roeks, a i)illar of basalt, upon the top of which
was seen by (he earliest pioneers who peiu^trated to this plaice an eagle's nest. I'or a
score of years it has remained—how nnich longer no man can t<'ll—and is still inhabited
by the proud and solitary pair whose reign there is none to dispute.

Despite the forbidding ap|)earance of tho precipitous cliffs, it is possible to descend
into (he canon below the falls. Numerous clefts and fissures extend through the basalt
to the porphyry, and by scrambling, sliding, and dropi)ing, aided by the stout branches
of drooping trees, it is possible to reach the bottom, ilany of these lissures are .spanned
above by natural bridges. Some of them are closed at tho top, with openings hero and

* Tho heiglit of tlio cUf& below the falls ia 630 fee • ; the height of tho fuUs is s.iiil to bo 216 feet.
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there, throngli which wo may h)ok down into deep narrow caves, with glimpses, far

l><;h)W, of Kiiiishino and tho llowiiig river.

The view of thc! falls from beneath, though of cour.s<^ impressive and heantiful, is not
the best tliat can b(^ obtained. The eliarael eristic featnre of t he scene, t lie ^n':it di^pl li

of the canon above the Mp])er level of tlie stn^ani, is dwarfed in jH'rspective, and tlio

beanty of the stream just before its final plunge is hid from view l)y the tumbling
waters llieniselves. The most magnilicent aspect, combininj; in one \)ietnre nearly all

the elements of power and grace, of bold ontliiie and tender sinidow, of towering heiglit

above and dizzy depth below, is obtained from a Jutting i>oint of tlii^ crngs below tlie

fall and nearly on a level with its edge. It was from such a jiosition tlnit Mr. (,'iarencu

King's party of explorers, suspending their pliotographer and his insi rnnient in miu-air,

as it were, in front of the great cataract, obtained an excellent picture of tliis nniipm
scene.

I havo said enough, I tnist, to convince you that tho ftir NorthweBt has much to show
us and to tell us that will bo valnablo to science and to art. I hojie it \vil\ not long
before its n.atural features will be tlioronghly explored and described, riieilic Itailroiul

parties have crossc^d and recrossed it, intent nitlier on tho best way to get tlnongh its

pas.ses and acro.ss its wilderness than on the study of its character and liistory ; tlio

miner and the emigrant havo traversed it with indifference, save where it ]>romised
fruitful farms or golden treasure ; the Indian and the trapjier have roamed over it, with
keen but ignorant observ.ation. liut the time for .all such imperfect expUnations of our
great interior h,as passed. The recent governmental survey of the belt through which
the Pacific Uailroad runs is a specimen of a more thorough, elaborate, and permanently
valnablo contribution to our knowledgo of the continent. I hoi)e it may be followe<l

by others, as well-equipped and as well-eondnetcd as this has been by its young bnt,

famous leailer, Clarence King, with whose mime those of Hague and Gardner are
worthily associated. Surely tho government of this great country cannot do a wiser
or a nobler thing than to give to tho world a faithful picture of the mighty realm be-

neath its sway.

Since tho foregoing description wns written and inado public, the re-

discovery of gold in the btirs of the llpi)cr Siiiike litis led a considerable
teiuporury population to the neigliborhooil of tlie great lulls.

THR SNAKE RIVER BARS.

The bars on the Snake Eiver have long been the resort of jtlaccr-

miners at times when the lack of water can.sed tlie susi)eiisi()ii of oper-

ations in the camps of Eoise Basin and other localities, usually towtird
the clo.se of the season, when the smailer streams are dry. indeed, it

is not priicticid)le to carry on bar-mining in the Snake while tlic stream
is high ; tind even under the circumstances above meni ioiied, it is usually
expected that tho bar.s will merely enable a few hnndred men to earn
" wages"—$5 to $8 per day—antl so find .steady einployment at ii time
when they wonld otherwise bt? fynsod to remain idle. Tho, seasons of
18(i!) iind 1870, however, were both chartKitorized by drought; and tlie

uiinsnal low stage of water early In the snmmer, while it impaired the
prodiKjtiveness of many interior camps, gave ri.se to increased tictivity

along the great river. During the former year 1 ibllowed the Snake
cafion for some distance, visiting en route tho celebrated Shoshone Fidls;
and it must be confes.sed that 1 fonnd its jjrecipilons btisaltic wtills, with
their coarse debrin, not promising for river-mining. Near these very
falls, however, some discoveries of gold in tlio river-cliiiiinel, made in

the summer of 1870, created considerable extdtoment, and called to-

gether suddenly a temporary population, wherti nt the time of my vi.sit

there wiis no sign of humtui habitation. From the information I hiive
boon able to gather, I am led to believe that the gold dei)osits of this

jiiirt of the river iire limited in extent ami tpiito moderatt; in their

yield of i)recious metal, while the o])eriitions of milling ;iro dilliciilt in

the most favorable seasons, and will be quite impracticable when high
Witter prevails. The following account of these mines, oxtnKited tind

condensed from a letter addressed July 15, 1870, to the San Francisco
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Bulletin, prcsoiits a clear picture, and agrees well with my impressions

derived from personal observation and from conversation with others

:

Tho (liscovory of gold on this river is by uo means a recent thinii;, having occurred,

along its lov/er port ions, soon after the opening up of the mines in tlic ISoiso IJasin,

and farther down, about Lewiston, somewhat earlier. The extreme fineness of tho
particles, however, it being what is denominated " Hour dust," prevented these dig-

gings being worked at that day, tho means for saving this excessively fine dust having
heen less jicrfect then than at present ; a further reason for th<nr neglect being that nuich
better wages could then be nuulo almost anywhere in the mines of Eastern Oregon and
Idaho than here. It has been the case, however, that small parties have foi^ several yc^ars

past worked occasionally on the bars in this vicinity, as well as a few points still higher

up. In the summer of 1834, a well-appointed company left IJoiso to prospect the Upper
Snake and its tributaries

;
but, meeting with resistance from tho Indians, they wore

obliged to abandon this purpose, having only ascertained that there was at least a
show of gold along the streams in that region. Ever since these attempts have been
annually renewed, only to cud for the first two or three year.s in similar results, uo
considerable amount of work having been accomplished until last year in that quarter.
Through these i)ersistent efforts, prosecuted both from the east and the west, the niaiu
stream has been traced and examined (piite to its source, in the Wind Kiver Moun-
tains, while the most of its upper tributaries have also been pretty efTectually exjilored.

On nearly all the bars, both ou the two priueipal forks, as well as tho couUuents, gold
has been found—always excessively lino and gouorally only in limited quantities—no-
where in very great quantities.

Owing to dearth of water, and consequent difficulty in working tho mines through-
out Idalio last year, a larger number of men than over before were tempted to try thiiir

luck on this river, tho most of wlioin located in this neighborhood, when^ several good
bars had xireviously been found. Arriving at a time when tho water liad reached a
tolenibly low stage, and having the culiiiig of the ground, the most of them made fair,

and a few very largis wag('S. Scarcely any of these men made less than §5, while ([iiito a
good many took ont from §10 to |15 daily. Occasionally as much as $,')0 or $'60 were
worked out by two men with a single rocker, and it seems likely that the in<lividual

earnings of the forty or fifty men strung along this section of the river were not less

than $7 or $3 per day. The Bascon claim, situate on the north side of the river, quar-
ter of a mile below tliis jilacc, yielded at the rate of $20 per day to the hand through-
out tho season; and two men are said to have taken out $175 in one day. This, how-
over, occurred but once, and tho claim in question is admitted to have been much tho
best of any in this vicinity or anywhere else along the river. The average earnings of
those at work any considerable distance either above or below here are generally esti-

mated to have been about $."> per day ; thff entire number of im^ii engaged in work-
ing last fall on bars above the old diggings having been about one hundred.
The water in this river reaches its lowest point late in the autumn, at which stage

it remains until about the middle of Ajiril, when it coiinnoiiccs to risi<, and, going up
slowly at first, and more rapidly after two or three weeks, reaches its greatest lieight

toward the latter jiart of .June, when it again begins to subside, going down at tho
rate of two or three inches daily thereafter. While it is true, as a general thing, that
the lower the water the better the diggings, it is still the case that a few of the larger
and more elevated bars can bo worked to best advantage when the river is high, as at
present, hence a small number of men arc now engaged working on these exceptional
spots, their earnings running, as noar as can bo ascertained, from $3 to^l per day. On
two or three claims, however, they have been doing better than tliis, the owners pay-
iug their hands, in one case, $5, and tho others $4 jier day, with board. As tho river
recedi!S more imsn aro gcittiug to work, though ifi will be thn^o or four weeks yet before
any considerai)le number of claims can bo worked to advantage. Sleantimo there arc
a goodly number of men here out of employment; and being also out of means, some
of them are dependent ni)ou their neighbors for their daily food, and there would bo
no difficulty in finding numbers of good hands willing to work for their board, were
there any one desirous of employing them on those terms. Discouraged by this state
of affairs and a shameful monopoly of tlie best grounds by tho early comers, held under
claims of unusual dimensions and pretended sales, a great many have left tho mines,
the arrivals on the river at this point being just now scarcely in excess of the depart-
ures from it. In fact, there is nothing to bi gained in being hero at present, tho mi(l-

<}lo of August being about as soon as the river can be prospected and claims located to
advantage. From wliat has l)eoi'. said it will bo seen that the Ix'st season for work
hero extends from about the 1st of September to tho latter part of November, during
which tho watcir is constantly receding. Early in December—though sometimes not
before Christmas—the weather becomes too cold and stormy for successful operations,
continuing so with short intervals till about tho 1st of March, when work can bo re-
sumed and kept up without much interference from cold or high water till near tho
middle of May.
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Tlio seasons here arc about the same as iu the State of Nevada—hot ami dry sum-
mers, with cold \vhit(^rs and deep snow ou the inountaius, though but litth) falls ah)ug

the river or iu tlie adjacent valleys. The autumn and later spriui; months are pleas-

ant, with but little stormy weather. Miners can winter on the river without much
hardship ; and as a good d«al of work can bo douo to advantage, it is likely that many
will t.arryliero till spring, prolonging their sojourn till the next rise of water .sends them
aw.ay. Although there is no timber on or near this part of the river, enough of drift-

wooil can usually be obtained for fuel, and at many points also for the construction of

cabins, although the latterVan readily ba made of rocks aud other con venieut ma-
terials.

The river, when high, is a large stream, cariying a volume of water equal to the San
Joaquin or the Sacramento. For a good part of its course it Hows thiough rocky aud
jirecipitous canons, its banks for fifty or sixty miles in this vicinity consisting of nearly

perpendicular walls of volcanic rock. Its current, wherever it is narrow and thus walled

iu, is swift, being at many i)oints hastened by falls and rapids. At Shosluuu! City thero

is a cataract 100 feet high, and four miles below another, the Gri^at Sliosliono I'^dls,

^lO feet in height, with several violent pitches in the liver immediately above them.

There are no trees along this stream, except a very few cedars along the (jreat Falls,

lower down the mountains whence it i.s6ues two hundred miles above. The country

along it is also trecdess—everywhere extremely barren. The bars in the canons, where
only as yet much rich dirt has been found, are generally small and luirrow, and being

covered'for the most part with rock, will afford but comparatively little auriferous

earth, while they will bo difttcult to work. The river water is of good (piality, and
though cool earlier in the season, is now growing warm, owing to the great distance

it has to traverse the hot and arid i)lains after leaving the mountains.

Ev(!rything considi;red, thero would seem to bo as many people now on this river as
prospects would warrant. At all events, thero is, for the reasons stated, no hurry about
getting here just yet. The miner who was unable to come in time to avail himself of

the o])p(n'tunities allbrded by the low stage of water in the spring may as well i)ostpono

Lis coming for another month or six weeks yet at least, as he will then arrive at a period

when he can exandue the mines with satisfaction, and soon determine whether it will

do to remain or not. But little can bo done and not much known of the <liggiugs by
actual test earlier than that. Meantime the weather hero is dry and hot, provisions

rather dear, and life in every respect about as cheerless aud uncomfortable as it well

can be. Without lumber, thero are no houses to protect one from the sun which glares

fiercely down tlic live-long day. It is.difficult to ever iiud enough brush to constitute

a sha(ie, the best refuge from the heat being the caves, hero numerous, or the shady
side of a rock.

It is a peculiarity iu affairs here that—all being impressed with the idea that their

stay will be short and business evanescent

—

tio improvements of a permanent kind
have been, or seem likely to be, undertaken. No houses or other buildings are put up ;

310 roads or ditches constructed; no farming or mechanical pursuits engaged in; and,
in sliort, no work of any kind, except mining, to bo done, aud just now we have seen
but little of that.

Slioslione City, the largest hamlet on the rivor, consists of four canvas shanties and
a tent, all used as trading-posts. At present, they are, with two exceptions, located i

the high bluff overlooking the river, though the most of tlum are to be transferred, iu

a few days, below, nearer to the mines, a rude wagon-road having been gouged out of

the cliff to facilitate the work of removal. At the mouth of Dry Cre<!k, fifteen miles

above here, there are four stores and a restaurant, which, with some half dozen miners'

tents, constitute the bulk of that town. There is also a store at Clark's Ferry, twenty
miles below hero, thero being three or four additional trading-posts scattered along
this portion of the river. At these places miners' supplies of all needed kinds can be
procured, and generally at fair prices ; wherefore it is hardly worth while for jiarties

coming hero to encumber themselves with provisions or other luj^g.'ige. Fresh beef

and mutton can also be had at reasonable rates, whilo the river allbrds trout, salmon,
aud other inferior li.sh in considerable numbers.

The last statement iu the above account I mnst take leave to doubt
There are no salmon in the Snake liiver above the Shoshone Falls, nor,

unless I am much mistaken, for a considerable distance below. I have
caught trout and other fish immediately below the gretit I'all. The
absence of salmon in the Ujiper Snake is curiously connected with the
celebrated exiiedition of Lewis and Olarke at the beginning; of tlie pres-

ent century. It will be remeuibered that these daring explorers ascended
the Missouri to its sources, and Captain Lewis, crossing the divide, dis-

covered the headwaters of the Snake River, which was called the Lewis
Eiver in honor of him for many years, (though the name of Sho.slioue
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or Snalco, bostowed npon it by the Indians, in allusion to its scrpontino
course, has always been more commonly used by the inhabitants, and
will doubtless survive.) Following this stream tor some distance, Cap-
tain Lewis satisfied himself that it (!ontained no salmon, and tiu-,t the

tribes on its banks were unacquainted with that tish. From this he
reasoned that the river was not part of the Columbia, the headwaters
of which ho was seeking, or else that lai-ge falls intervened between
the portion ho examined and the sea. He consequently turned back
and recrosscd the divide; and the party taking a more noi-tlierly pass,

reached the Columbia by another route. Lewis may be said to have
.surmised the existence of the great American and Shoshone I'^alls,

which he did not actuallj* see. Subsequently Fremont crossed the
Wind liiver Mountains, and passed down tlie Snake to a point wliich I

judge must have been not far above the upper fall ; but deterred by the

gloomj- barrenness of the country, he forsook the river and struck north-

ward to the Clearwater. The grand basaltic caiion of the Snake has
,

thus remained but little known in literature. Some description of it

has been given in the foregoing account of the basaltic scenery of
the Northwest. Doubtless mining operations on the upper jiart of the
river, if successfully continued, of which there appear.s to be some doubt,
will result in making the region better known both to tourists and to

readers.

ALTUEAS COUNTY.

The high prices of labor and materials have continued to exert upou
the mining industry of this county an unfavorable influence. Wages
are rc])orted to be still as high as $5, $0, and $8 coin per day—a bur-
den which no district could be expected to bear. The placer-mines
especially, not being able to pay such wages, have fallen mainly into the
hands of the Chinese. Eocky Bar, one of the most noted camjjs of the
county, has suffered somewhat from the stampede to the bars of the Snake
Iliver ; but has maintained, notwithstanding, a considerable production.
The Idaho mine, now owned by Messrs. D. F. Settle & Co., is rejjorted

to have produced $20,000 during the summer. Small lots of the ore,

amounting to twenty or thirty tons, are said to have yielded $200 per
ton in mill.

Bed Warrior district has been comparatively quiet. The Casco Com-
pany, owning the Wide West, (see my last report, page 248,) was idle

during the summer, but was expected to I'esume work in the fall.

The Monarch Comi)any, in Yuba district, was running for six months
during the j ear ending Jnne 1, 1870, and produced $50,000. The At-
lanta lode, owned by this company, was described in my last leport.

It is reported to have been sold in London to an English company ; and
the appearance of a prospectus in the English papers confirms the
report.

According to a correspondent of the Boise City Statesman, the scene
of the most active development in the county during the summer was
Bonaparte Hill, situated some seven miles in a southeasterly direc-

tion from Rocky Bar. The Boiniparte Comjjany and the New York and
Ohio Company are both working on this hill, and, it is believed, on the
same lode. Four or five hundred tons of ore had been extracted by the
middle of August, and were awaiting the completion of a mill. The
expected yield was between $75 and $150 per ton. The wages paid
here were $2 50 to $3 per day, currency, "and found," for miners, and
$0 per day for uieehauics.
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IDAHO COUNTY AND NORTHERN IDAHO.

The quartz mines of Warren's camp appear to have made but little

progress toward steady iH'oduction, though there lias been coiisideraWe
activity in pi'ospecting. My correspondent, Mr. Iti(;hard Hurley, an
assayer of long experience, and a gentleman well acquaints I witli t he
mines of Northern Idaho and the Upper Columbia, writes conecriiing
this camp under date of February 4, 1871 : All that 1 liave to say at
present is that the quartz mines which are now worked avc paying well,

averaging some $50 to the ton in gold, and the silver ledges averaging
about 885 to the ton. They did not commence working till last Octo-
ber, so I cannot give much detailed information concerning tlieiti. 1

have assayed since that time about $10,000 from quartz, mostly obtained
by prospecting merely on the different ledges. The prospects at this

camp are very flattering."

For the year ending June 1, 1870, Mr. Hurley reported the sum
assayed at 82,500. The average yield of tiie placer-claims reported
from Idaho County was 85 90 i)er day per hand, wages being about
$2 25. Washington district contains a number of claims which pro-

duced in the neighborhood of $10,000 each during the season of four or
live nionths. In Florence district, the yield of single claims seems not
to have exceeded .$C,000.

My correspondent at Lewiston reports the yield of the northern camps
to have been about the same as usual. Shoshone County still maintains
a considerable production in hydraulic as well as placer mining. The aver-

age yield of twelve hydraulic claims reported was 80 to $10 per daj' per
hand, the average wages being $50 \m- month. Mr. W. Sliepherd, and
Messrs. Cami)bell, Black & Co. have the largest claims, each producing
over 810,000. The average yield from eighty-eight placer-claims was
$2 80 per day per hand. Most of these claims were worked by owners,
paying no wages. The average yield of a few claims paying wages at
the rate of $40 jier month was $(5 03 per day per hand. The total pro-

duct of the eighty-eight claims was a little over $300,000 ; but this con-

stitutes only a portion of the actual yield of the county.

LOON CREEK.

At the Loon Creek placer-mines^situatcd about one hundred and
twenty-five miles northeast of Idaho City, (see my last report, page 251.)

about two hundred men have been at work. ..The extent of tlie dig-

gings is about four miles along the creek. Being so near the mountain
suow's, this stream is subject to frcshests an<l high water, which delay
the commencement of the working season till about tiie 1st of July,

except ia dry years. Hence the production of such camps begins alter

work in the basin has well nigh ceased. The gold of Loon Creek is

reported to be of flue quality, worth $17 ijer ounce.
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CHAPTER V.

MONTANA.
I had intended to visit this Territory i)ersonall.v during last sunnner,

but the unavoidable delay in the ])ul)li(; i)rinting office in the i)ublii'ati()n

of my last rei)ort detained nic at the East until late in the fall, when
cold weather had already set in in Montana. The present chapter con-

tains such inii)erfect statistics as 1 have gathered from correspoudents
and other reliable sources during last year. ,

It is a notable fact that many of the placer and hydraulic claims have
not been enabled to keepupopei'ations for more than a few months, the
excessive drought which existed on the Pacific coast having extended
into Montana. Still a largo number of them have yielded excellently,

and higher than the majority of the mines of this class in other States
and T(!nitories. The quartz mines, it appears, have not done as well as
in former years, less of them being in actual operation. Hut the influ-

ence of reduced freight, owing to the Union Pacific Eaihoad, is begiin-

uing to be felt, and preparations which will materially increase the
pro(inct of Montana are in progress. It is also notable that less specu-
lation, and comi)aratively more bona fide mining, is the order of the
day; and the enterprises of the latter class progress cautiously, and in

a manner which shows that the iiresent miners have largely profited

from the experience of the past.

I estimate the product of Montana for 1870 at $9,100,000, as follow'S

:

Shipped overland per exi)ress $4, 800, 000
Overland, in private hands 2, 000, 000
Via Fort J5enton and Kiver 800, 000
Via Walla-Walla 1, 500, 000

!), 100, 000

Although the governor of the Territory, in a recent letter, (Februaiy
17, 3871,) has given the bullion product' as $12,000,000, 1 am still in-

clined to consider the above estimate more correct, though it may be
somewhat lower than the facts w ill warrant. The exact sum is more
difticult to ascertain than the product of any other Territory. The very
liigh rate charged by the express comi)any for the transportation of
bullion, and the fact that most of the product is gold dust, lead to i heavy
undervaluation of bullion by shippers, (from 2r» to 30 per cent.,) and au
extraordinary amount of transportation in i)rivato hands. The latter
item is estimated by the express agents at half the product of the Ter-
ritory. The invoiced amount shipped by exjjress via Ogden and Coriinie
during tlie year wavS $3,937,720, representing an actual shipment of i\t

least $ 1,800,000. The lowest estimates I have received in nigard to the
other routes justify me in crediting them with the amounts above named.
As the costof freight from the railroad on 18,000,000 [wmnds of suj)i)lies

hauled during the year amouuted to $2,700,000, and the wages paid to
miners in the Territory continued to be very high, it is difficult to con-
ceive how the product of the iiulustry of the mining population could'
have been less than the estimate here given.
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DEER LODGE COUNTY.

The gold product of this county during 1870 is estiniiited bj the New
Nortliwest, a well-known local paper, at $4,0()0,()0(). Tliougli tliis esti-

niato is (jossibly slightly exaggerated, it cannot be very I'ar from the

real product, riacer-ininiug and hydraulic mining have both been very

snccesslul, though actively carried on only a part of the year. To the

two hundred and eighty miles of ditches, carrying 20,000 inches of water,

many uiore have been added ; and some of tiie new ditches, as tlie Upper
and T^ower liace track, ('able and Butte, will, when completed, open up
extensive and rich new mines.

The census rc^jorLs, giving data for the year ending eJuno 1, 1870,

enunu'rate one hundred and iiinety flvc placer-claims, but this number
does not cover nearly all of them. In these claims, however, nine hun-

dred and ninety men found employuieut during an average of about
four months, receiving average wages of $115 per month. The placers

reported are located in Washington and Lincoln Gulches; Silver Bow,
Butte, Kocker, Jefit'erson, Blackfoot, Beartowu, Bear, Elk, and Deep
Gulches; Fn'uch and German Gulches; Henderson, Cariboo, Modesty,
and Dry Gulches. The total yield of all these claims is reported at

$1,170,805, and the average yield per day per hand was $12 09. The
more proniiuent claims, as far as the product is coucerned, are the fol-

lowing :

Lincoln Flat Company, Lincoln Gulch, twenty men cuiployed

six months $3i, 000
Discovery Company, Lincoln Gulch, five men employed 12,000
Wilson & Bro., Lincoln Gulch, four men employed six months. 15, 000

Patterson «Sfc Co., Lincolii Gulch, nine men (:'nii)loyed six months. 20, 000
Kelley & Co., Lincoln Gulch, six men employed two months . . 10, 000

Jlorten Sr. Co., Lincoln Gulch, six men employed six and a half

mouthi- 24,000
Egleson & Co., Lincoln Gulch, ten Tnen employed six months . 50, 000
Brunskell & Co., Lincoln Gulcli, six men eini)loyed liveuu>nths. 11,000
Keys & ('()., Jeiierson Gulch, three men employed four mont lis. 10, 000
Ilaiues(s) & Bro., Jeiferson Gulch, seven men employed six

months 13,500
Maxey & Co., B'ackToot. tive men employed five months 10, 000

]Montgoinery & Cc
.,
Blackfoot, twelve men employed six months . 10, 000

Williams & Co., Blackfoot, four men employed ibur months. . . 12, 000

Feuner & Co., Beartowu, ten men employed twelve months 50, 000
Horau & Co., Beartowu, eight men employed twelve months.. 37,000
Gibbs & Co., twelve men employed five months 30, 000
McGhee & Co., fifteen men employed thirteen months 55,000
Smith & Co., five men emjdoyed seven months 10,000
Hiland & Co., five men employed eight mouths 11, 250
Wurger & Co.,* six men employed eight months 12,000
Morse & Co.,* fourteen men employed five mouths 20,000
Jlosby & Co.,* six men emi)loyed six months 18, 000

Shams & Co., Frtnch Gulch, fifteen men employed one month. 10,000
McLame & Co., Blackfoot, five men employed six months 12, 000

Prior Company, Blackfoot, twelve uumi employed eight mouths. 30, 000

Bealton Company, Blackfoot, nine men employed six months. . 12, 000

* These claims are reported as in Bear, Elk, and Doup Gnlcbes. Which gulch con-

tains each claim I cannot siy.—R. \V. R.
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Beal & Uan is, German Gulch, fifteen men emploved one and a
half mouths $12,000

Gardner & Stone, German Gulch, twelve men emploj'cd two
months 10, 000

McOling- & Co., German Gulch, twelve men employed two
months 10,000

Fund & Co., Henderson Gulch, five men employed six montlis. 1'2, 000
Butler & Co., Ilenderson Gulch, five men employed six months. 18, 000
Ferguson & Co., Ilenderson Gulch, six men employed seven
mouths '

12,000
Suilivan & Co., Modesty aiid Dry Gulch, three men employed

eight months 11, 000

Of hydraulic (tlaims, twenty-six are reported, emiiloyiug two hundred
and fiity men during six months on an average, and at average wages
of 8130 per month. The total product of these is given at $530,000,
which sliows an average of $13 47 per day. per hand. The following
claims gave the highest yields

:

Roberts, Fly & Co., employing six men five months $10, 000
Blau & Co., employing lifteen men eight months 50,000
Ilolconib & Co., employing fifteen men eight months 70, 000
Kitching & Co., employing twenty-three men si.K months 100, 000
Smith & Co., emiiloying eight men five montlis . . 15,000
Pioneer Company, employing fifteen men six months 45,000
Knterpri.se Company, employing twelve men three months 14, 000
Dutch Company, eznploying two men six months 18,000
Hagan Company, emj)loying eight men eight months 20, 000
Walker & Co., employing seven men eight months 15, 000
McLean & Co., employing .seven men six months 12, 000
Scott & Co., emi)loying nine men .six months 12, 000
Chang-Ling Company, em])loying seven men six months 13, 000
A.h Ivan & Co., employing eight men si.x months 12,500
Ah Yank & Co., employing seven men six months !), 000
Nasou & Co., employing six men six months 12, 000
O'Niel & Co., em])loying seven men six months 10,000
McDonald & Co., employing eight men six months 15, 000
McDougal & Co., employing seven men six months 12, 500
Irviu & Co., employing tliirty men six months 25, 000

Of over fifteen hundred quartz lodes recorded in the county very few
have been in successful operation. The census reports only six claims,
emjjloying sixty-six men during an average of 3.1 months. Of these the
St. Louis and Montana Mining Company ran their mill during one and
a half months, and produced a little over $7,000; the Only Chance
worked eight arrastras during five months, and produced 1,700 ounces
of gold, worth $37,000 ; and the Highland Gold (Jompauy at Blackfoot
produced $2,045. All these .statements refer to the year ending June
1, 1870. Later in the year the Stuart Mill (belonging to the St. Lonis
Company) was reported as doing a successful business niulcr the man-
agement of Cajnaiii George Plaisted. Twelve tons per day were crushed
at the tune with .satisfactory results.

The Cable lode (probably the Atlantic Cable) is reported in a(;tive

oi)cration again. Mention of this magnificent lode was mach! in my last

report. Tiie former wasteful mode of mining seems to have given way
to systenuitic working. In July ]\Ir. Cameron, the .superintendent, cm-
ployed some fifty men about the mill and mine. But two clean ups had



CONDITION OF MINING INDUSTRY—MONTANA. 207

been made since the hoisting works were pnt in operation ; but tlie

amount of ore in sight warranted the behef that there is no cause to

apprehend that the mill would again be compelled to lie idle for the
want of quartz. The company continued work in the mine regularly,

and in September work was being carried on day and night. The com-
panj- was sinking the main shaft, opening up lower levels and taking out
quartz. The main shaft was then down 150 feet. Kinety-three feet

from the surface a tunnel leaves the main shaft for the upper level, a
distance of 400 feet. The ledge at the thickest part is over 50 feet, and
by far tl'.e most of the ore pays well. The rock is nearly all stoped out
iu tl'8 upper level. The mill was expected to run regularly before the

1st of October. The main shaft is intended to be sunk until it inter-

sects the ledge, when large quantities of quartz will be ready to be taken
out. A good engine for hoisting and pumping is on the ground, and
works splendidly.

The ]Miners and Mechanics' Tunnel, near the vein just mentioned,
was also actively prosecuted, and since the middle of the summer the
rock has been much softer than formerly, so that quicker progress could
be made. It was expected in August that the ledge would be struck
soon, but I have not had any information in regard to it since then.

The company, which is a cooperative one, the shareholders being work-
ing-men, deserves ample success for its persevering energy. They have
carried on their work steadily for nearly three years without aid from
others.

A number of other mines are mentioned by my informants as giving
good results during the year, but I am not inlbrraed as to the continuity

of their operations. Among these the silver mine of Mr. H. Beck, on
the Big Hole llivei-, the mine of Day & Harvey, and the Dixie lode,

belonging to Parker & Dickey, seem to be very promising. The last is

a gold lode, carrying free gold in quartz, which is reported to be worth
$JL,5 per ton. The ore is worked in an arrastra. The Trout mine, be-

longing to the Cole Saunders Gold and Silver Mining Comi)any, is a
valuable lode, and the late vicissitudes of the company seem to have
been effectually settled at last. The Independent published in the fall

the following in regard to this mine

:

Tho "Trout" is a seven-foot lode, crossing tho strata of limestone country rock at
right angles. It is developed on flic surface a distance of 1,000 feet. Tlie upper level,

50 feet below the surface, and in 45 feet from the main shaft, shows a 7|-foot lode, and
a richer quality of rock than upon the surface. The lower level, 85 feet from the sur-

face, shows a still better quality of rock. Tliere arc some three hundred tons cf ore on
till! dump, roasted and ready for the furnace. The smelters consist of three furnaces
and a cupeling furnace, with steam-power. The trouble hitherto has been tho want
of galena for fluxing. A suiall supply was lately procured, and satisfactory tests have
been made with a small furnace of 1 foot interior diameter, and 9 feet from tlie tnydres
to discharge-hole. The furnace is now running finely, and yielding about one-half ton
of metal (worth $700 per ton) every twenty-four hours. On September 10 the employes
of tho mine, members of tho company, creditors, &c., met at tho office of tlie company
for tlie purpose of agreeing upon the conditions of a settleincnt. After fully discussing

the conditions of the jiroposed settlement, a lease containing substantially the follow-

ing conditions was agreed upon: The Colo Saunders Silver Concentrating Company
lease to Henry Schnopel, as agent of tho employes, two of the furnaces and the 50-foot

level of the Trout mine, together with all the orocu tho dump, said Schuepel to furnish
two hundred tons of galena for fluxing, and all sui>plies until the emidoycs ar<' jiaid

off. Said lease to remain iu force until the objects named are accomplished. Tlie Colo
Saunders Comiiany retain their lower level and f lie main shaft, which will be kept run-
ning vigorously. They also retain one furnace for their own use and bcnelit. Matters
are thus now placed on a permanent basis forregularoperatioiis. Th(' cajiital furnished
by Mr. Schuepel will relieve Cole Saunders of his iinaucial embarrassments, and enable
him to continue running the one furnace steadily on the company's account. Cole
Saunders, in building and perf(;cting these works, has accomplished wonders, consider-

ing the obstacles against which ho had to contend. Mr. Schneiiel, tho lessee of tho
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mino and vrorks, is one of the solid men of Deor Ledge County. He is a careful busi-

ness-man, Iiaving gone into tUis enterprise .after analyzing the ores and buUiou, and
counting the cost, and this gives fnrtber assurance of the entire success of tlio works.

In both quartz and i)lacer mining many new and important enter-

prises are in the course of realization. Tlie one promising the greatest
results is probably the new ditch, which will undoubtedly be con.structed

in order to supply the mines of Gold Creek with a more abundant sup-
ply of water. It is proposed to take the water from the Deer Lodge
liivcr, near the mouth of Warm Spring Creek, and convey the same
along the foot-hills to the bars at and near Pike's Peak. This js the
only source from which an abundant supply of water can be obtained
to successfully work these mines. The ditch probably would cost

$150,000, but there is no doubt that it would be a profitable investment.
There are large areas in the Gold Creek country that prospect well,

but they cannot be developed for want of water until the mines now
opened there are exhausted, which good judges think will not be at an
earlier i)eriod than ten years, and some even claim that it will take
double that time. Some good prospects have been obtained near the
line of the proposed ditch, not very far from Pike's Peak. There is no
doubt there is much good mining ground all along the foot-hill, from a
point duo west of Deer Lodge City to Gold Creek, and perhaps beyond
that point. There is much of the table or bench lands in this valley

that would make excellent farms if water for irrigation purposes could
be obtained. This ditch could be made sufficiently large to carry enough
water for agricidtural and mining jjurposes. The greater jjortion of
the way of its course would be over a splendid country for ditching, and
the remaining distance is what might be termed fair ditching ground.
The length of the ditch would be in the neighborhood of forty miles, the
first twenty of which could nearly all be i)lowed and scraped, tlius ma-
terially lessening the cost of construction.

LEWIS AND CLARKE COUNTY.

Both quartz and placer mining were actively prosecuted during part
of the year. The former was carried on with more than usual euergy
in the latter part of the summer and fall.

The census reports give for the year ending June 1, 1870, sixtj'-one

placer-claims, which are nearly all located in the southern part of the
county. These mines em])loyed five hundred and eighty-two men, on an
average of 3.5 months, at wages of about 8100 per month. The total

product during the time mentioned was $128,013. This denotes au av-
erage per hand per day of $8 70. The following claims have given the
most prominent yields

:

Currier, Foot & Co., employing four men seven months .$9, 500
Nash & Murphy, employing two men seven months 10, 000
Morey & Co., employing six men seven months 15,000
Quick, Stanton & Co., employing two men eight months 12, OUO
Brown, Bell & Co., employing six men twelve months 20,000
Collins & Co., employing three men twelve months 21,000
Crarv & Co., employing eight men six months 10, 000
A. Williams, emjjloying forty-two men two months 12, 000
Hurt, Chesmar & Co., employing forty-five men 11, 015

Of quartz establishments, according to the same authority, there were
six in operation in the same year during an average of 7.3 months.
They furnished em])loyment for one hundred and ninety-six men, who
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received average wages of $75 per month. The total yield of the mines
of these comi)aiiies was $219,325, the ore being crushed iu the following
mills and jdeldiug the subjoined amounts

:

Park Mill, employing forty men during eight months $15, 800
National Mining and Exploring Company's mill, employing

forty -five men during four mouths . . . 85, 000
Bicker's Mill, employing seventy men during nine months CS, 400
Plymouth Gold and Silver Mining Company's mill, employing

ten men during three months . , C, 000
Diamond City Mining and Milling Company's mill, employing

six men during six months 14, 125
Charles Hendrie Mill, employing twenty-five men during ten
months 30,000

All these mills, with the exception of the Park Mill, are mentioned
in my last report, page 290. Their capacity, etc., can be found iu that
place.

In the fall the quartz-mining enterprises, many of which had been
going on in a somewhat iiTCgular way during the summer, took a now
start, and iu October all the mines on the famous Whitlatch Union lode
were I'eported working and all the mills in the neighborhood running
with satisfactory results.

MEAGHEK COUNTY.

This county was described at length in my last report. There were at
that time no important quartz-mining enterprises in the county, and I
am not informed that any have been started and brought to a paying
basis during the last year.

In the census reports only placer and hydraulic mines are enumerated,
nd these classes of mines are the only ones of which I have any knowl-
edge in the county.
Of hydraulic mines the census reports contain the returns of twelve

claims, which employed sixty-five men during an average of 4.25 months,
at average wages of $86 50 per month. The total yield was $59,044,
and the average per day per hand $8 15. All these claims are located
iu New York Gulch, Diamond City, and vicinity. They have mostly
produced less than $9,000 during the year ending June 1, 1870.
The placer mines reported are also all located in New York Gulch and

Diamond City. Of these ninety-three have employed three hundred
and fifty men during an average of 6.2 months, at average wages of $72
per mouth. The total yield was $407,570, and the average yield per
hand per day $7 21.

The following claims gave the highest yields

:

J, E. Weston & Co., New York Gulch, employing thirty men
six months $25, 000

A. S. Warren & Co., New York Gulch, employing fifteen men
six months 19,800

W. C. Dawes & Co., New York Gulch, employing eight men
eight months 18, 000

Buckingham & Co., New York Gulch, employing eight men five
months 15,000

Eosenbaum & Co., New York Gulch, employing five men seven
months 12,240

William Casper, New York Gulch, employing four men seven
months 9^360

H. Ex. 10 14
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Morgan & Co., New York Gulch, employing four men three
months $12,078

Woodward & Co., New York Gulch, employing five men twelve
months 13,068

Brennun, Steel «& Co., New York Gulch, ijmploying four meu
twelvemonths 9,360

J. Shields & Co., Diamond City, employing four meu ten
months 9,909

The copper mines east of the Belt Range have not been worked during
the year, so far as I am informed, nor are they likely to attract much
attention until the cost of transportation is considerably lessened.

JEFFERSON COUNTY.

Considerable excitement has prevailed in this county in the Latter part
of the summer and in the fall on account of the discovery of several rich
gold vi'ins in the neighborhood of Eadersburg.
The i)laccr-mines also appear to have given satisfactory returns during

the conii)aratively short time they were in active operation.

The census reports one hundred and thirty-six claims from Spring
Bar, Pern, Old Bar, Overland, IJocker, Hunter Jack, Basin, Crow Creek,
Wilson, Holmes, Ruckley, Mitchel, and Uogan. Although many of the
older claims of this county are worked out, yields of $17, $20, and even
$25 per hand per day have not been uufrequeut. One hundred and
twenty of tiie one hundred and thiity six claims reported by the census
employed three hundred and live men during an average of 4.5 months,
at average wages of $100 per month. The total jield was $228,115, and
the average yield per day per hand, for all of them, $6 33. The average
yield of the claims paying hired help an amount exceeding $1,000 was
$7 37 per hand per day. Most of tlie claims have, however, produced
small amounts in the aggregate, and the following few are the most
prominent ones

:

Boulder & Co., Spring Bar, employing six men six months $7, 000
Favert, Day & Co., Basin, employing sixteen men three months. 7, 000
Wm. Quinn, Crow Creek, employing five men three months 9,000
T. n. Randall, employing live men eight months 10,000
J. H. llalford. Basin, (hydraulic miae,) employing ten men four
months 10,000

Of the quartz mines the census reports a total product of only $10,032
for the year ending June 1, 1870, and nine mills and arrastras in opera-
tion during a very small i)ortion of the year.

The Ironclad, Keeting, Diamond, and Leviathan appear to be the most
prominent lodes at present. On the lirst J. F. Allen has a claim of 200
feet, which is opened by a shaft 90 feet in depth and by a small tunnel.
The ore tested yielded $25 per ton. Nave & Co. have GOO leet, opened
by a shaft 50 feet deep and a tunnel 200 feet long. Thomas Dunn has
500 feet, ojiened by a shaft 50 feet deep. Ho worked in the summer
from five to eight men.
Ore tested from the Robert Lee by Thomas Allen yielded $22 per ton.

Blaclier and Keeting have 2,200 feet on the Keeting lode, which they
. opened by a shaft 100 feet deep and a tunnel 200 feet long. The ore
tests $3;) per ton. They own also 1,800 leet on the Leviathan, the ore
of which tested $30, and 1,400 feet on the Ohio, the ore being worth $20
per ton. These gentlemen worked their ore formerly in arrastras and a
email mill, but have erected during the year a new filteen-stamp mill,



CONDITION OF MINING INDUSTRY—MONTANA. 211

which was in operation since the 15th of June. A week's clean-up was
reported to bo usually I'roin $2,000 to $3,000 in bullion.

G. W. Brooks owns 525 feet on the Diamond lode, the oro of which
yields $25 per ton.

Nave & Uo. and George H. Sample seem also to have erected mills

during the year, but I ha\'e no further information in regard to them.
The prospects for both placer and quartz mining are represented as

encouraging for the next year.

MADISON COtJNTY.

The yield of the i)lacer and hydraulic mines of this county has not
been large, though both classes liave l^een worked longer than in any
other county. But it must be borne in mind that the localities in which
placer-mining has been carried on are few, and that some of these have
been continually worked since 1803, and yielded fabulous amounts in
former years.

Quartz-mining is permanently established in at least one district. Sil-

ver Star, where such lodes as the Everett, Green Campbell, and the
Iron Eod have continued to yield handsomely, the first throughout the
year.

The census returns report only nine placer-claims in operation during
the year ending June 1, 1870. These employed fifty-two men during an
average of 0.7 months, at wages varying from $80 to $100 per month.
The total yield was $40,300, and the average per hand per day $4 42.

The following claims return the largest yield

:

Donegan & Co., employing ten men six months $9, 000
D. J. Emery & Co., employing seven men eight months 7, 000
Knight, Noteman & Co., eniiJloying twenty-livo men six months 9, 000

Of hydraulic mines fifteen are reported by the census. Tliey em-
ployed eighty-six men during an av'erage of six months, and the
average wages are given at about $125 per month. The total yield wsis

$117,800, and tlie average per hand per day $8 70.

Of the more important claims I mention the following:

Stram'g Mining Company, employing five men during six

months $10,000
Southmayde & Hall, employing twelve men during five months 20, 000
Summit Elume Company, employing three men during five

months 10,000
Pine Grove Company, employing eight men during six months 10, 000
Williams, Parker & Co., employing ten men during six months 10,000
Cork Mining Company, em])loying eight men during six months 13, 300
Donegan, McGoveru & Co., employing six men during six

months 12,500

Fifteen reduction works, beneficiating gold quartz, are reported.

They employed one hundred and twenty-one men, during an average of
6.5 months, at $125 per month. The total product is given as $177,350
for the year ending June 1, 1870. The most important, economically,
are:

The Montana Midas Company, located in Hot Spring district, which
employed thirty men during three months, and took out $10,000; the
Everett, Green Campbell Company, of Silver Star district, which em-
ployed twenty men throughout the year, and took out $90,000, (this

company expended $45,000 in wages and $2,370 in materials ;) the Ste
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vens and Trivitt Mill, in tho same ilistrict, which crushes ore from the

Iron liod, and employed twenty live men during six months, paying
$17,000 ibr wages and $3,950 for materials, taking out $25,( 00; and
Wyant Sumner's and Ev'crson & Holman's arrastras, the former era-

jjloying four men during seven months, and producing 814,000, the
latter an equal number of men during the same length of time, and
producing $12,000.

The business of tho Everett, Green Campbell Company has been su-

perintended by Mr. Charles D. Everett, of Cleveland, Ohio, who is one of

the principal shareholders, and to whose prudent and efficient manage-
ment much of the success of the company is due. This gentleman left

Montana in the winter of 1870, and it is to bo hoped that the business

of the company may not sutt'er *rom this cause, especially as the Ev-
erett, Green Campbell is in reality the only quartz-mining enterprise

in Madison County about the full success of which there is no more
doubt.

BEAVER HEAD COUNTY.

The census returns for tho year ending June 1, 1870, report twenty-
three claims acti%'e in this county during nine months on an average.

All of these are located at Bannack and vicinity. Their total (iroduct

is given as $281,424, and the following claims ai'e the most prominent

:

Bannack Ditch Company $41, 184
Canon Dinsh Company , 22, 000
Pioneer Ditch Company 22,000
Ingram Bar l.'l, 200
Van Winkle 13,200
Clark Bar 17,(i00

American Bar : 15, 400
Pat White's Ditch 22, 000
Drain Ditch Comijany 10, 800
Irving & Co 1!),800

White's Ditch Company 13, 200

There are only two mills benefl(!iating gold quartz, and one smelting
works, smelting argentiferous galena and silver ores, reported in opera-

tion by the census. The two mills employed eighteen men dui ing nine
months, and the wages reported are only $50 i)er month, which is proba-
bly a mistake. The N. E. Wood Mill, wliich is constructed according
to'the plan of S. W. Bullock, of New York, and described in my last

report, employed, according to the census, nine men during nine months,
and produced $88,000. It. Hopkins's mill is also mentioned in last

year's report. It employed nine men daring nine months, and produced
$41,800, according to the authority mentiont^d.

Tiie Tootle furnace is the only one of the many erected in the Argenta
district which has been running, as far as I am informed, but 1 am
unable to give its product. It was iu oi)eration, however, during the
greater part of the year.

Some new districts have been discovered in this county, but have as
yet remained undeveloped. Vipond district is one of these. It is

claimed that a section of country twenty miles long and eight mile.<i

wide is covered with float quartz, some of which is reported very rich.

An occasional boulder is found of immense size, containing rich ore.

Several new discoveries have been made lately that are thought to be
of great importance. One of them, called the " Brick," has an eight

inch crevic^ filled with solid quartz of good quality. Messrs. Bock
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Patten, Alansfleld, Spurr, and others, will sink uj)on their leads during
the winter, and doubtless by next summer the value of the district will
bo determined. There is no question as to the richness of the rock, but
as yet sufficient developments have not been made to fully determine
the character of the veins.

From these two counties I have received very little information.
From the former the census returns show seventy-six placer-claims in

operation during an average of 2.2 months. They employed three
hundred and seventy-eight men, at wages averaging $70 per month.
The total product was $88,705, and the yield per hand per day $-4 IG.

All these claims are located on Cedar Creek, which is, if I am informed
correctly, the locality on account of which considerable excitement and
a jiartial stampede was raised in the early sj)ring. This may also ac-

count for the very short time during which the placers were worked.
Most of the claims reported by the census yielded less.thau $1,000, and
only two have produced much larger amounts. These are the fol-

lowing:

Mansinger & Co., claim 400 feet front, employed twelve men two
months $9,000

Barnett & Ct^claiui 800 feet front, employed fourteen men three

There were luso discovered, later in the year, new mines on Big
Eock Creek, a few miles west of the Deer-Lodge county-line and about
flfty miles nearly due southwest from Deer Loilge City. In Sei)tember
news reached me that these mines were jiaying well. Messrs. Carpen-
ter, Pickett & Cogswell had completed a ditch three and one-half miles

long, and they wei'e reported to have taken out as much as $2.5 to the
hand per day. The gold obtained was very line, being worth $21 50,

currency, per ounce.
I have no information iVi regard to any mining which may have been

carried on in Gallatin County during the year, and am inclined to believe

that no results of any importance have been reached. It was in this

county, in the town of Bozeman, that Henry P. Comstock, to whom is

generally accorded the credit of the discovery of the Comstock lode in

Nevada, (though his claim has been often disputed,) found his death by
his own hands, while accompanying the Big llorn expedition.

The valley of the Upper Yellowstone, which has so long excited gen-
eral curiosity on account of the wonderful reports coming from that
region, has been explored in August and September by an expedition,

of which Mr. II. D. Washburne, the surveyor general of Montana, was
a member. This gentleman published in the Helena Herald the follow-

ing account of the expedition :

The Yellowstone expedition left Fort Ellis on the 22<1 of Angiist, through the Boze-
man P.ass, finding it all that the Bozomanites elaiin for it—easy and practicable—and
camped for tlio first night on Trail Creek, having a fine view of the mountains beyond
the Yellowstone. The next day they struck the valley, and their journey up the river

comnieneed. Tlicy camped for the night at the ranch of Mr. Bottler, the liist settler np
the river. Crow Indians were quite plenty during the day, and a heavy rain at night
gave anything but a pleasing aspect to the commencement of the tri|> ; but a bright
Bun, about 10 o'clock, made evi-rything right, and wo moved to the cafion of the river,

about fourteen miles distant, and camped on one of the loveliest spots in Montana.
Two small streams put in from the east from .an elevation near camp. The river and
valley can bo seen stretching away far to the north, the river-bank ))lainly defined by
tbo trees skirting its margin. South the river can be seen pouring through the canon,

MISSOULA AND GALLATIN COUNTIES.

10, 000
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while far away to the east and west the mountain peaks were then covered with snow,
the setting sun brightening both in its last rays before night's mantle was thrown over
the party.

We passed through the caflon next morning, and found it about six miles long, the
trail leading us along the side of the torrent, and sometimes hundreds of feet above it.

Night found us at the mouth of Gardiner Kiver, a fine mountain stream coming from
the south, and entering the Yellowstone jnst below the Grand Canon, over thirty miles
in length and nearly equally divided by the East Fork. The canon proving impracti-
cable, we took to the mountains, camping one night in them, and the next night a few
miles above. Tlio river runs for sixteen miles in nearly a due west course hero. Our
camp was on a fine stream coming in from the opposite side of the East Fork, and
designated by ua as Tower Creek. The camp was called Camp Comfort. Game and
trout were abundant. We found here our first hot springs, small but attractive, and
of live or six different kinds—sulphur, iron, &c. This canon of the river is grand.
Basaltic columns of enormous size are quite numerous. But the great attraction here
was the falls on the creek, near our camp. The stream is about as large as the Prickly
Pear, and for a mile ruslies down with fearful velocity. It seems at some time to have
been checked by a mountain range, through which it has torn its way, not entirely
removing the barrier, but tearing through, leaving portions still standing; and these,

by fhe elements, have been forced into sharj} pinnacles. Looking from the canon below,
it appears like some old castle with its turrets dismantled but still standmg. From
between two of these turrets the stream makes its final leap of 110 measured feet, and
then, as if satisfied with itself, dows peacefully into the Yelowstono. We attempted
to compare it with the famous Minnehaha, but those who had seen both said there was
no comparison. It was not as terrible in its sublimity as Niagara, but beautiful and
glorious. You felt none of the shrinking back so common at the great fall, but rather
as yon stood below and gazed upon its waters broken into white spray, yon felt as
though you wanted to dash into it and catch it as it fell. By a vote of the majority oi
the party this fall was called Tower Fall.

The canon of the main river here runs in a southwest direction. 3§8 party crossed
over a high range of mountains and in two days reached the Great|^lls. In crossing
the range, from an elevated peak a very fine view was had. Tire country before us
was a vast basin. Far away in the distance, but plainly seen, wa.s the Y^ellowstono
Lake ; around the basin the jagged peaks of the Wind River, Big Horn, and Lower Yel-
lowstone ranges of mountains; while just ever the lake could be seen the tops of t he Te-
tons. Our course lay over the mountains and through dense timber. Camping for tlio

night eight or ten miles from the falls, we visited some hot springs that, in any other
country, would be a great curiosity, boiling up two or three feet, giving off iinmenso
volumes of steam, while their sides were iucrusted with sulphur. It needed but a
little stretch of im iginatiou on the part of one of the party to christen them "Hell-
broth Springs." Our next camp was near the Great Falls, upon a small stream run-
ning into the main river between the upper and lower ^alls. This stream Inia torn its

way through a mountain range, making a fearful chasm through lava ro(^k, leaving it

in every conceivable shape. This gorge was christened the " Devil's Don." Below
this is a beautiful cascade, the first fall of which is 5 feet, the second 20 feet, and the
final leap 84 feet. From its exceedingly clear and sparkling beauty it was uamed
" Crystal Cascade."
Crossing above the upper falls of the Y'ellowstone, you find the river one hundred

yai'ds in width, llowing peacefully ami quiet. A little lower down it becomes a fright-

ful torrent, pouring through a narrow gorge over loose boulders and fixed rocks,
leaping from ledge to ledge, until, narrowed by the mountains and confined to a
.space of about 80 feet, it takes a sudden leap, breaking into white spray in its descent,
115 feet. Two hundred yards below, the river again resumes its peaceful career.
The pool below the falls is a beautiful green, capped with white. On the right-hand
side a clump of pines grows just above tlie falls, and the grand amphitheater, worn by
the maddened waters on the same side, is coveretl with a dense growth of the same.
The left side is steep and craggy. Towerinjj above the falls, h.alf-way down an<l upon
a level with the water, is a projecting crag, from which the falls can be seen in all their
glory. No perceptible change can bo seen in the volume of water here from what it

was where we first struck the river. At the head of the rapids are four apparently
enormous boulders, standing as sentinels in the iniddlc of the stream. Pines are grow-
ing upon two of them. From the upper fall to the lower there is no difficulty in reach-
ing the bottom of the canon. Tlie lower falls are about half a mile below the upper,
where the mountains again, as if striving for the mastery, close in on either side, and
are not more than 70 feet apart. And here tlio waters are thrown over a perpendicular
fall of 3i>0 feet. The canon below is steei) and rocky, and volcanic in its formation.
Tlie water, just before it breaks into spray, has a beantiful green tint, as has also the
water in the canon below. Just below, on the left-hand side, is a ledge of rock, from
which the falls and the canon may be seen. The mingling of green water and white
spray with the rainbow tint.s is beantiful beyond description.
The caiiou is a fearful chasm, at the low^er falls a thousand feet deep, and growing
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deeper as it passes on, until nearly double that depth. Jntting over the canon is a
rock 'MO I'eot high, on the top of wliicli is an eagle's uest, n-hich covcis the whole to]>.

Messrs. Hauser, Stickney, anil Lieutenant Doane succeeded in reaching the bottom, bnt
it was a dangerons journey. Two and a half miles below the falls, on the right, a little

rivulet, as if to show its temerity, dashes from the top of the canon, and is broken into

a million fragments in its daring attempt.
After speniling one day at the fall.s wo moved up the river. Above the falls there is

but little current, comparatively, for several miles, and the country opens into a wide,
open, treeless plain. About eight miles from the falls, and in this plain, we found
tliree hills, or rather mountains, thrown up by volcanic agency, and con-isting of scoria

and a large admixture of brimstone. These hills are several hundred feet liigh, and
evidently are now resting over what was once the crater of a volcano. A third of the
way up on the side of one of these hills is a large sulphuric spring, 20 feet by filled

with boiling water, and this water is thrown up from 3 to 5 feet. The basin of this

spring is pure solid brimstone, as clear and bright as any l)rimstono of commorco.
Quite a stream flows from the spring, and sulphur is fonud incrusting nearly cvcry-
tliing. Near the base of the hills is a place containing about half an acre, but covered
with springs of nearly every description—yellow, green, blue, and pinlc. Flowing from
the base of the hill is a very strong spring of alum-water; not only alum in solution,
but crystalized. This place we called Crater Hill, and as wo passed over, the dull
sound coming from onr horses' feet as they struck luoved to xis that it was not far
through the crust. All over the hill were small fissures, giving out sulphurous vapors.
Tlie amount of brimstone in these hills is beyond belief.

Passing over the plain, we camped on the river-bank, near a series of niud-sprin;^.
Three of the largest were about It) feet over the top, and had built up 10 or 12 foot
high. In tho bottom of the crater thus lbrme<I thick mud was boiling and bubbling,
8i)utterin;j and splashing, as we have often seen in n\mt of hasty-pudding when nearly
cook(!d. Near these wo found a cave under the side of the mountain, from whicli wa.s
running a stream of clear but very hot water. At regular intervals the steain was
Xjulling out. For some time wo had been hearing a noise as of distant artillery, and
soon we found the cause. Some distance abovo the level of tho river wo ibuud tho cra-
ter of a nuid-volcano, 40 feet over at its mouth. It grow smaller until at tho depth of
30 feet, v/heu it again enlarged. At interval.-) a volume of mud and steam was thrown
up with tremendous power and noise. It was impossible to stand near, an<l one of tho
party, Mr. Hedges, paid for his temerity in venturing too close by being tlirown back-
waril down the hill. A short time before our visit mud had been thrown two or threo
hundred feet Iiigh, as shown by tho trees in the vicinity. Not far from this wo found
our lirst geyser. When discovered it was throwing water 30 or 40 feet high. Tho
crater was funnel-shaped, and 75 by 35 feet at its mouth. Wo stayed and watched it

one day. Without warning it suddenly ceased to spout, aiul the water commencod
sinking until it had gone down 30 feet or more. It then gradually commenced rising
again, and three times during the day throw up water 30 or 40 feet.

Tho next day wo r<!crossed the river and succeeded in reaching tho lake, .and camped
on the lower end. Tlio fishing, which had been good all tho way up the river, proved
remarkably so in the lake. Trout from two to four pounds were to be had for the
taking. Flies i)roved useless, as tho fish liad not beeu educated uj) to that point.
Remaining over Sunday, wo took up the line of march around the south side of tho
lake, which took us through a dense growth of pine, filled with fallen timber. Tho
third day's march was over a mountain, and but little progress was made, tho train
going into camp about 2 o'clock. Mr. Everts failed to couu) into camp, but this occa-
sioned no uneasiness, as wo had all expected to rea'ch the lake and believed ho had
pushed on to tho lake, as he had once before done, and was awaiting our arrival.

Moving on five miles, we struck an arm of tho lake, but found no trace of him. A
party was sent down the shore, and two other parties to climb the adjacent mountains,
to search for him, and to build fires on them to attract his attention. Next morning,
no news being heard of him, a council was held and the camp moved to the main lake,
and search commenced vigorously, but without avail. The fourth night a snow-storm
commenced and continued for two days, rendering tho search during that time irai)os-

sible. The situation of the party was becoming precarious
;
away from the settlements,

no trail, without a guide, and snow covering the ground. Another council was hold,
and it was determined that it was best to move toward tho settlements. Mr. Gillctto
volunteered to stay and prolong the search, and two soldiers were left with him.
Mr. Gillette is one of the best monntain-raen of the party, and there is hope that ho
may bring some tidings of tho missing man. On tho south end of tho lake is a very
beautiful collectiou of hot springs and wells; in. many tho water is so clear that you
can see down fifty or a huntlred leet. The lake is 8,000 feet above the level of tho sea,

a beautiful sheet of water, with numerous islands and bays, and will in time bo agreat
summer nwort: for its various inlets, surrounded by the finest mountain scenery, can-
not fail to be very popular to tho seeker of pleasure, while its high elevation and
numerous medicinal springs wiU attract the iuvalid. Its size is about tweaty-two by
iii'teeu miles.
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Leaving the lake, we moved nearly west, over ssTeral high rangea, and camped in

the snow amid the mountains. Next day, about noon, v.'e strucli tlio Fire Hole IZiver,

iind camped in Burnt Ilolo Valley. Tbis is the most remarkable valley we lound. Hot
springs are almost innumerable. Geysers were spouting in such size a!»l<number as to

startle all, and are beyond description. Enormous columns of hot -xatm- and steam
ivere thrown into the air with a velocity and noise truly amazing. Wo classilied and
named some of them according to size

:

No. 1. The Giant, 7 by 101eet,throwinga solid column of water from 80 to 120 feet high.

No. 2. The Giantess, 20 by 30, throwing a solid column and jets from IDO to 200 feet high.

No. 3. Old Faithful, 7 by 8, irregular in shape, a solid column each hour, 75 feet high.

No. 4. I3ee Hive, 24 by l.") inches, stream measured 21'J feet.

No. 5. Van Tail, irregular shape, throwing a double stream 60 feet high.

No. C is a beantifal arched spray, called by us the Grotto, witli several apertures,

through which, when quiet, one can easily pass, hut when in action each making so

many vents for the water and steam.
Upon going into camp we observed a small hot spring that had ajiparently built it-

self up about three feet. The water was warm but resting very quietly, and we camped
within 200yardsof it. While we were eating breakfast this spring, w Jthont any warning,
throw, as if it were the nozzle ofan enormous steani-cjngiue, a si ream of water into the

air 219 feet, and continued doing so for some time, thereby enabling us to measure it,

and then as suddenly subsided.
Surround(Hl by these hot springs is a beautiful eold spring of tolerably fair water.

Here we found a beautiful spring or well. Raised around it was a border of jiure

white, carved as if by the hand of a master-workman, the water pure. Loolting down
into it, one can see the sides white and clear as alabaster, and carved in every con-
ceivable shape, down, down, until the eye tires in penetrating.

Standing and looking down into the steam and vapor of the crater of the Gi.mtesa,

with the sun upon our back, the shadow is surrounded by a beautiful rainl)Ow
;
and, by

getting the proper angle, the rainbow, surrounding only the head, gives that halo so

many i)ainters have vainly tried to give in paintings of the Savior. Standing near the
fountain when in motion, and the sun shinnig, the eeene is grandly niagnilieent; each
of the broken atoms of water shining like so many brilliant-s, while myriads of rain-

bows are dancing attendance. No wonder, then, that our usually staid and sober com-
panions threw up their hats aud shoutetl with ccstacy at the sight.

We bid farewell to the geysers, little dreaming there were more beyond. Five miles
hclow lJurnt Hole we found the "Lake of Fire and Brimstone." In the valley wo found
a lake measuring 4o0 yards in diameter, gently overilowing, that had built itself

up by a deposit of white sub-strata at least 50 feet above tlio plain. This body of
water was steaming hot. Below this was a similar spring, but of smaller dimensions,
while between the iwo, and apparently having no connection with eitlier, was a spring
of enormous volume llowiug into the Madison, and is undoubtedly the spring about
which Bridger was laughed at so umeh when he reported that it heate<l the iladisou'
for two miles below, i'or sonio distance down the river we found hot springs and evi-

dences of volcanic action. Our jiassage down the river was a little rough, but gen-
erally very pleasant, and on the evennig of the 22d we reached the tirst ranch on the
Madison, where we found a i)aper dated September 1st, the latest news from the inside
world. Next day we sent to Virginia for papers, and soon found that tho world had
been moving.

List of ditches in Montaxa ix the i'aij- of 1869.

• Furniahed hy Aug, Stcilz, 21. E., of HcUna, Montana.

Name. Owners. Location.

i5
Cost.

MEAGUEU COUNTY.

Motcalf & Co Diamond 8 2,000
J, 200
mt)
coo

1,000

$00, oon
20, 000
10, 000
15,000
93, 000

W. Thomas & Co Coiifederate 10
5Smith &. lipaiiun ....do

JiteCum'. IJjir il(:iTUt,MaiiihaU £:Co...
Staik Uouii)aiiy

Xcw York 31
EMorailo Unr Eldorado 5i

Williams & Co Xhompsou 3 600
too
140

3,000
2,000
1, .'jOO

1, a'O

AssociatioD ....do 21

i....do

40 7, 350 cca
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Nomo.

DEER LODGE COUNTV.

Kock Crcck
Tom Stuart
Pioneur
Koystono
ProuHO
PikoV Peak No. 1

Piko'H P»'ukNo.2
Canitlicrs
Entrniriso
L;ist Knob
ButcUniaii
Tiijoi-

Oluo
Suowshoo
Pryor
Johnson
Calilornia
IJear Creek
American
]&luosu Crook
Mill Crock
MiniU'Bota
B.-ctotrai/ilit

Goniiiiii (iiilcli

HiLtliknil
BlmiUiiiil

Iluniitiiroy &. Allison
Noycs
Silver Bow and Rnck(!r...
Diviilo Crock No. 1

IMvulo Crook No. 2
Chiiia I)itolics,ii

Oi-o Fiiro

Kight Mile
Stoiiov.-uU

"Washiustoa
Dalton
lIcndcvBon
GiHirpotowu
Oro Fi:io
Cnriboo
California

McLoUiin...
Staudiii'.r...

iliucr'H
Prnirit* Bar.
Uuclc Ben .

.

Owners,

Kohn &. Co
Pioneer Company
l*omberton & Co
Coloufl Thnrwlon
llock Crook Company.
Kulin &. Co

do
Goor;50 Carutbers
Peniborton & Co

do
Meaffhrr Company
Peniborton & Co
Pounds &. (iroon
Kelly &,Co
Pi yor & .lolumon
Jnhrfion iSi Co
Tbortiton & Preston
Domin;;(> & Co
Wearo & Co
Lebeaii &Co
P. Uolib-n & Co
Harris & Co

Stouo & Co .

Sboup
Humplney &, Allison .

John N<iyt'8

Vunderbbr<j A: Co
L. A. Barnard &. Co . .

.

... do
Ciiinoao
Merely & Co
Bob Lindor & Co

Kelly &. Co
1'. Uixlton &. Co .

Jameson & Co .

J. AUport
do

Jackson & Co..

LEWIS AND CLARKE COUNTY.

Bis ITelrna
Yaw Yaw
Taylor, Thompson &. Co .

l«els:)U

Divide .

Piegan
Triidiv
Gravelly Ilango
Park... 7
Milny
Frcneh Bar
Central
Tweuty-two small ditches .

.

HEAVER HEAD COUNXr.

"White's

.

Cafion . .

.

Pioneer .

North Side

.

Wilson & Co...

Frcdericksou &.Co.

Truott Sc Atchison.
do
do

Pierson & Spicm. .

.

Kalis &, Co.

Piegan M. Co
Behm & Co
E. M. Dumply
J. S. IluleliinBou
Milsy &. Co ,

Preneli Bar Ditch Co . .

.

Taylor, Thompson &. Co.
Sundry

B. Ditch &. M. Company.
do

Ycariau Bros .

Location.

Pioneer
...do
...do
...do
...do
...do
...do
...do
...do
...do
..do
Blaekfoot
...do
...do
...do
...do
French Gulch.
...do
...do

... do
Mill Creek....
German Bar .

.

...do
....do
Highland
Blaektail
Butto
,...do
Hooker
Silver Bow
....do
....do
....do
Lincoln
...do
Washington .

.

do
Henderson
GeorKotowu ..

Cariboo
...do
Joflerson
...do
McLellan
Standiler
Llk Creek
I'rdlrio

Undo Bcu

Last Chanco
...do
...do
Kelson
...do
Qnartz Guleh...
Greenhorn
Piopan
Trinity
Gravelly llango.
Paik

French Bar

.

..do
Suudiy

Bnnnack
...do
...do
...do
Bald ilountain.
Horse Prairie..
BaunacU

5t=

i:) 1,500 $C0, 000
3 100 1,000
3 700 10,000

700 10, 000
8 400 13,000
;i 4(10 7,000
3 3(!0 3,000
3 300 5,000
3 £r<o 5, 000

200 2,500
3 300 .5, oon

3 COO 10, coo

15 SOO 30, (100

500 4,000
3 200 1,500
3 200 3, 00
T) COO 20, COO

7 300 0,000
i} 200 2, .500
o 1,-0 2, COO
o 700 3,500
Kt OCO 40, ijoa

5 300 2, 000
4 300 8,000

500 10, COO
fi 5i;o 0, 000
25 eoo 40,000
5 MO 4,000
3 1,000 10,000

23 400 40, 000
15 300 5,000
4 400 7, OCO
C 500

8 5110 12! OCO
12 500 12, 000
13 500 40i 000
3 300 3, 000
4 500 5, 000
4 3 0 3, OCO
3 500 10, Ol'O

3 200 2, 500
3 , 20 J .5, 000
3 250 3, COO
3 200 2, 5C0
0 300 6, 000
3 200 2, 000
3 200 3, 000
0 250 3, 000

279 20, 350 4i)l?, 000

14 800 $110,000
2j, 000

G
"'

120 4,000
4 I'A) U, OCO

100 5, COO
4 i.i 3, 000
- .50 2, 1,00

7 400 1.5, OCO
7 COO 10, COO
17 200 15, 000
4 100 0, 000
4 50 4, COO

24 200 3oio00
25 1, 100 if, 000
44 1,200 35, OGO

173 7,703 324,000

15 2. 000 $1.5, OCO
30 1, COO 35, 000
31 too 2.5, OCO
G 7, 000
10 cou 5,000
15 1,000 15,000
4 8 0 4, COO

831 fi, 200 lOG, 000
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CHAPTER VI.

UTAH.

The past year witnessed a sudden and extensive development of min-
ing in this Territory. As long ago as 18G3 General P. Edward Connor,
in command of tlie California volunteers, discovered veins of argentif-

erous lead and other silver ores in Little Cottonwood Caiion, southeast
of Salt Lake City, and near Stockton, forty miles southwest ; and gold
placers of moderate richness were opened in Brigham Canon. Tlie op-

•position of the Mormon authorities, the cost of transportation, and the
difficulty experienced in the treatment of the " base-met.al" ores, caused
the earlier mining enterprises of Utah to languish and fail. In 18CS and
1869, I fouiul no mines in productive operation excepting the i)lacers of
Brigham Cailon, which were worked on a small scale, and are said to have
yielded during tbe past three years between $600,000 and $1,000,000.
In 1869, however, a few parties were preparing to take advantage of
the facilities offered by the railroad; and experiments of a metallur-

gical character were in progress at Salt Lake City. It was the develop-
ment of the Emma mine which gave the needed impetus to enterprises

of this kind ; and the summer of 1870 effected a great change in the
condition and prospects of Utah mines. The opposition of the Mormon
authorities has apparently been withdrawn. Indeed, one reason,

shrewdly given me by Mr. Brigham Young, three years ago, for dis-

couraging the attempts of his people to engage in mining, has now
ceased to exist. During the infancy of the Mormon settlements, he
said, and while the very existence of the community depended upon
agriculture, he professed to dread the diversion of industry from the
great work of reclaiming the desert soil. He might well have quoted
the case of Captain John Smith and the colony at Jamestown, Vir-

ginia, as an instance of the folly of such a course; only, in that case,

after the colonists had wasted the season in digging gold dust,

neglecting meanwhile to plant their crops, and had sent their ship-load

of shilling treasure to England, they had nothing to comfort them in

their famine but the tidings that their precious cargo was not gold at
all, but glittering mica, (and possibly pyrites;) whereas the mineral re-

sources of Utah are not a vain dream. But agriculture was to the
Mormons not only the means of supporting life; it was a source of
great commercial profit. Far into the mining districts of other Terri-

tories went the Alormon trading-trains, carrjing grain and vegetables

;

while the endless i)rocession of immigtants across the continent paid
tribute on the way to the farmers of Salt Lake. A third reason for dist

like to mining on the part of the religious authorities may have been
the fear of contact with outnumbering Gentiles.
The completion of railway connections with the East and West has

totally changed the situation. The Mormons are no longer commer-
cially isolated

;
they have lost their control of interior traffic ; the mar-

ket close at hand of a mining population is welcome to them in a busi-

ness point of view ; their agriculture and their population arc too well

established to be in danger from the new industry; they can no longer
help themselves if they would

;
and, finally, they have to a considerable

extent caught the prevailing fever, and are locating and prospecting
ledges with truly Gentile zeal. Mr. "Young is said to be encouraging
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the movement ; and the party in his church hostile to him is vigorously
engaged in furthering all mining enterprises.

*

I intend to present in my report for next year the results of a careful
reconnaissance of tliese new and productive districts ; and I shall con-
tent myself at present with brief general observations. I am under
obligations to Messrs. Eli B. Kelsey, Ellsworth Daggett, and others
for interesting information on several points.
The following account of different districts was furnished in Decem-

ber, 1870, by Mr. Kelsey:

Tho minerals consist mostly of the base metals, of which lead is the chief, carrying
silver, and in some cases gold, in qnantitics varyini; from a few ounces to one liundrcd
and fifty ounces of the former metal to tlio ton. Valuable discoveries have l)oen made
of chlorides and "horn-silver" ofsuriirisiiig richness, varying in actual assay value from
|500 to |;i7,000 per ton. Assays have been had from the ore tal<en from tlic Silveropolis
mine in East Canyon, owned and worked by Messrs. Walker BrotlKirs and otliers, of
|:.J0,000 ]ier ton. Shipments of a number of car-loads of oro have been made from this
mine tliat yielded a act return of $(),GG{i per car-load of ton tons.
Oro has been taken from tho Shamrock mine in East Canon, that assayed aa high

as $27,000 per ton. This mine is owned and worked by Mr. William Eliess, Mr.
William C. Kodgers, merchants of New York City, Mr. W. S. Godhe, of 8alt Lake City,
and others. Shii)ments have been made from tliis mine which have giv(!n loturus of
from $1,800 to $5,600 per ton. I speak of these two mines as an evidence tliat, aithougli
nine-tenths of tho mineral veins yet prospected in Utah sliow tho base metals, load and
copper, wo are not without tho richer ores.

History of the mining-camps.—The*mineral developments in Utah are still in their
infancy, and but few mining-camps have as yet been established. Tho following dis-

tricts are fully organized and iu a very prosperous condition :

Tho "Mountain Lake" district, of which Little Cottonwood Canon forms tho chief
feature, lies southeast of S:iU Lako City, and distant about tweuty-fivo miles from the
tormiuns of tho Utah Central Railroad.
Tho first fully developed mine in Ut.ah, the " Emma," is in this canon. In fact,

tho results attained in tho development of this mine gave an impetus to mining in
Utali tliat surpasses all otlfer efibrts made in that direction i)ut togellier. At a depMi of
127 feet tho prospectors of this mine struck a lake of min<'ral of vast extent, which
now yields a clear profit on shipments mado to Swansea, in Wales, of near $120 per ton.
Many thousands of tons of oro (by measurement) are in sight in this mine, undoubt-
edly of equal richness to that now being shipped. There aro many mineral lodes now
being worked in Littlo Cottonwood and tlio adjacent canons—Big Cottcmwood and
American Fork—which yield oro equal to, and in some cases far exceeding in value,
the oro taken from tho Emma mine, but in fiuanlity tho Emma has no cqnal in Utah.
Tho Union Mining Company, of which General Maxwell is president, W. S. Godbo

vice-president, and H. W. Lawrence treasurer, own a large number of valuable ledges
in Littlo Cottonwood, wliichthey aro opening rapidly and very elFectually. Mr. John
Cummins, of Salt Lake City, is owner of several valuable mines in tho same locality.

West Mountain, mining district, of whicli Bingham Canon and its tributaries
form tho chief feature, is situated about twenty-livo miles southwest of Salt Lako City,
on tho eastern slope of tho Oquirrh range of mountains. Bingham Canon has beeu
noted for sorao years as the only locality iu Utah Territory where placer-minin<j
has prospered. Over $000,000 wortli of goid dust has been sold to the bankers and
merchants of Salt Lake City from this camp witliiu the last three years. When tho
Slims carried away and otherwise disposed of by tho miners aro taken into account in
making up an estimate, the sum-total of tho yield in gold dust from Bingham Canon
plac(!r for the last three years will not fall far short of $1,000,000.

Messrs. Taylor & Woodman have entered into contracts with tho own(>rs of near
three miles of the gulch-claims of this canon, to put on tho neces.sary engines and
])ump3 for the prospecting and working tho bed-rock of tho main gulch, wliich lies

from 80 to 100 feet below tho surface. The best-informed parties think that the gulch
bed-rock of Bingham Canon will prove equally as rich a.s the famed " Alder Gulch" of
Montana. Messrs. Taylor &. Woodman liavo imported and have now on tlio ground a
twei'i^y-horse engine and tho necessary pumping apparatus for oxi)loriug tho mysteries
of Bingham Cauou Gulch.

Messrs. Heaton, Campbell & Co. are now working tho bod-rock of this gnlch, near
tho mouth of Carr Fork, which they have reached, after two years' labor and tho
expenditure of $15,000, by a long drain-tunnel. They inform mo that they are averag-
ing $12 per day to the hand, notwithstanding the imperfect maimer in which tliey are
at present obliged to work their ground. They havo not, as yet, run any side-drifts,

and at present raise all their dirt by a windlass worked by two men. When wo take
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into coiiKidcration tho f;ict. tliat from tho " pay-dirt" excavated by ono drifter ononsh
pold is wiislicil to pay six hands p«r day t'adi, or a total of $7'Z, abundant evidence
18 };iveii (hat (lici };iilch of IJinsliani i.s very ricli In f;old.

Tlie mim-ral lodcH in Hiiiijiiani Canon and its tributaries are very nnmerons, con-
tinuous, and woll dc^linod. Tliey arc mostly fimnd in tho iffuoous ibrnialions. Tho
various species of tho granite and quartzito rocks characterize tho mineral-bearing
region of tlio WcstMouutuin niiuiugdistrict so far as prospected. Tho belt of igneous
rocks, or core of llui upheaval, traversing Utah from uortlusast to southwest, is nearly
twenty miles in width. Tins granites appear at tho base of tlio Walisateh liau^e. east

side of Salt Lake Valley, and disappear near tho head of all tho uortliwest lorks of
Binghaui Canyon.
What the ex|>eriencesof tho future may demonstrate no ono can tell

—

" the miucr'a

lir/lit bill Hi'ldom (ininij bri/nnd the cud of hin pick." So far, however, as ex|)l()rations have
gone in the various mining-eamps now (Uganized in Utah, an<l in which the chief part
of the labors expended in prospecting our mineral treasures has been performed, tho
fact tliat the riciier chIori(ies, and that mining anomaly " liorn-silver," prevail in the
lime formations, has been demonstrated. The mineral veins found in the lime forma-
tions are '•/)Oc/.'c/i/" and of inicertain develoiiment when compared to those found in

the granite formations. That the richer ori'S will be found in the lime formati<Mis nuiy,

therefore, be looked for hereafter; but for large, well-delined mineral veins, contiini-

ons and of nion! certain development, wo must look to our granite formations. Pockets
of great extent and richness have been found in the limo form.itions of Little Cotton-
wood and oflier localities. There ai'e quite a number of mineral veins now lieing i)ro.s-

pected in Bingham Canon at d(^pths varying froiu fifty to over three lunnlred feet,

whicdi sliow true lissuro voius of paying ores varying from four to sovcnteon foot iu

thickness.
f'lockiim di.ifricl.—These camps lie on tho western slope of tho Oqnirrh range of

mountains—Stockton forty miles, and ICast Canon fift.y-livo miles southwest of Salt
Lake City. Stockton is probably the oldest camp in Utaii. General Connor, when in

command of the Utah expediticm of the California voluuteer.s, bestowed the chief part
of his labors in the development of the niiiKuals of Utah in this locality. Tho groat
drawbacks experienced by this camp have mainly arisen from the fact that most of tlio

ledges located had from six to twelve shareholders each, who, after years of Iruitlegs

ellorts to d(^veloi> their mines, scattered to all points of tlio compass in search of means
to sustain tlutmselves. At tin! tiini! those explorations wei'o made, it was impossible
to maki^ mining a succtws in Utah, for the following reasomf:
The cost of t ransi)orlation, before the completion of tho Pacific roads, varied from

S3(I0 to $U)0 per ton to the Atlantic coast, and from §250 to giiOO par ton to the Pacilic

coast. Witliout the facilities alTorded by the great iron highway across the continent,
the mineral treasures of Utah would to-day be utterly unavailable. Tli<! impossibility
of securing concert of action from the wiilely scattered owners and prosjx^^tors of the
mineral lo(les in the Stockton distri(it induced a minority of the shareholders to adopt
the dangerous expedient of ".jumping" the claims of absentees, thus rendering titles

to mining interests in that locality uncertain. However, numerous discoveries of
mineral veins, many of which prospect very finely, have been located since tho "jump-
ing" of claims, before alluded to, took place, the titles to which are as clear as any iu
Utah. New discoveries are being inaile almost daily in this district.

General (!nnnoi''« faith in the ultimate success of tho Stockton district remains nn-
shaken. He is lietter acquainted with the mineral resources of tho Territory and has
done more! toward tlieir tlevelopment than any other ono man.

Ophir dinlrirj,—East Canon mining camp is less than six months old. In this camp
the discoveries of tlus rich chlorides and horn-silver, a.ssaying from S.')00 to $'i7,000pet
ton, turned thi: heads of some of tho oldest niinera and tilled the pockets ol the fortu-
nate ones as well. East Cariou abounds with the ba.so metals carrying silver in
paying <]uantities. In those base-mctul mines lies tho " back-bone" of tho future of
this camp.

The Tinlic VaUcy mining camps are situated about seventy miles southwest of S.alt

Lake City. Tho core of the upheav.-xl, traversing Utah from northeast to southwest,
runs through (he Tintic mining district. Hanked on each hand by the limo formations.
Therefore we look to tho Tiutic district notonly for large, continuous, and well-defined
luiiuMal veins of ba.se metals in tho granite formations, but tho rea.sonable supposition
is that, by iirospecting the lime fonnat ions on either hand, the rich chlorides will be
found as ])lentiful there as in tho Wasatch Kange <u' the western slope of the Oquirrh
Kange. Valuable discoveries are being made in tho Tintic district almost daily. A
friend of mine brought a load of ore from Tiutic, evidently selected without skill, as
tlu! croppings from the surface were iiududed. This load of ore, when crushed and
samjiled at tho works of Jlessrs. Ilowland &. Co., assayed $117 per ton in Kilver and iJo

per cent. lea<l.

The only thing now wanting to make Tintic ono of our most flourishing mining dis-
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trictis capital, to enaWo the miners to prospect their lodes and erect smelting furnaces
for tlio workiiij; of tlieir ores on tlie spot, aud thus save tlio heavy freighta^s now paid
on cnidti matter to Salt Lake City.

The Mount Nelio dislrwt eighty miles, the Sevier dialrict two hnudrcd miles, south of
Salt Lake City, and tlio Meadow Vallen district two hundred aud forty miles southwest
of Salt Lake City, aro rich in minerals.

Mr. Kelse.v's statements are indorsed by Messrs. Gould & Woodward,
Walker Brotliers, Kimball & Lawreiic, Godbc & Co., Marshall & Garter,

and Kaliii Brothers, merchants of Salt Lake City, and by Vtrnou H.
Vaugliii, the governor, aud C. n. Hempstead, the United States attorhey
of the Territory.

Estimate of costs of mining ores in "West Mountain district, Salt Lal:e

County, Territory of Utah, reported by Eli B. Kelsey, December 20, 1870.

Population of district, 400 souls
;
wages of first-class miners, $3 per

day
;
wages of second-class miners, $2 50 per day

;
wages of surface

laborers, $2 i)er day; cost of lumber, $4 i)er 100 feet; cost of mining
timber, $G per cord ; cost of common powder, $5 ]>er keg ; cost of quick-

silver, 80 cents per pound ; cost of freight from Salt Lake City, $15 per
ton ; cost of fuel, wood, $4 per cord; mining cost per ton of ore, $5
per ton, (average facilities poor from total want of machinery ;) depth
of mines, from 100 to 400 feet ; characterof rock, etc., granite, quartzite,

aud hornblende; reduction, smelting a failure as yet—no mills.

llEMARKS.—Our mining developments are yet in their infancy. The
number of mineral veins is very great, with well-detined wall-rocks in

all tho.se yet worked. Veins from one foot to fifty feet in tliickness.

The mines in Bingham Canon and its tributaries, which comprise the
West Mountain mining district, are mostly base-metal mines, carrying
from 10 ounces to 150 ounces of silver to the ton of 2,000 pounds.
There are several mineral veins of gold and silver bearing quartz, none
of which are developed to any considerable extent; one of them, the
Silesia, gives an average assay of $50 per ton. There are no stamp-
mills in the Territory except one or two small ones in Meadow Valley.

A great number of quartz-mills are contracted for, to be delivered here
in the spring, mostly for East Canon, Rush Valley, fifty miles southwest
of Salt Lake City.

Messrs. Walker Brothers report having shipped during the six months
ending December 31, 1870, 4,200 tons of galena ores, of an average
assay value of 35 per cent, of lead and $182 in silver per ton, the net
value being $125 per ton. Almost all of this was from the Emma mine.
The following arc the prices reported in January, 1871, as paid in

Salt Lake City by California buyers for Utah ores: Ore containing 50
ounces silver and 30 per cent, lead, per ton, $22 ; 50 ounces silver and 40
per /sent, lead, per ton, $30 GO ; 50 ounces silver and 50 per cent, lead,

per ton, $38; 50 ounces silver aud GO per cent, lead, per ton, $45; 50
ounces silver and 70 per cent, lead, per ton, $53; 50 ounces silver and
80 per cent, lead, per ton, $G1.

In addition to the above rates, $10 per ton, additional, is paid for

each 10 ounces of silver over 50 ounces per ton. Every tenth sack of
ore is crushed aud sampled for assay, and the ore is paid for as soon as
assayed. This ore is all ship|)ed to San Francisco and is there smelted,
and the lead as well as the silver is made a marketable commodity.
Almost all the Utah ores have, however, been, up to the end of 1870,

shipped east over the Union Pacific. The amount is given by the San
Erancisco Scientific Press as follows

:
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March
April .

May .

.

June .

.

July ..

January .

Februarj'

Tons.

3, HI
31
95

172
204

3, 030
511
294

September
October
November
December ; not received.

Tons.

724
590
541

Total 9, 633

August

Which must, however, include shipments of ores and matte from Col-

orado, and perhaps Nevada.
I am indebted to Mr. Charles Smith, of the Emma Silver Mining

Comi)any, for the following statement of shipments of ore and bullion

over the Utah Central Kailroad, from January 13, 1870, to December 31,

1870. These figures are taken fiom the way-bill records of the road,
by courteous permission of D. O. Calder, esq.

2, 9G8 tons of ore were shipped east to Chicago, Boston, Newark,
and New York.

2, 325 tons of ore were shipped west to San Francisco, Reno, and
Truckee.

Total, 5, 293 tons of ore.

The bullion shipments of the same period were 2 tons to England,
and GJ tons to San Francisco.

Tiiesc totals may seem suuill to some, but it must be remembered
that tlio Emma Silver Mining Company, which forwarded the largest

portion of it, did not commence shipping until July, 1870. These ship-

ments are therefore really the product of six months, rather than a
year.

Estimating the value of the ore shipped at $182 per ton (the value of
the 4,200 tons shipped by Walker & Co. from the Emma mine) and that
of the bullion at $400 per ton, we have $9GG,72G as the probable value
of the shipments by railroad. Allowing, furtlier, $300,000 for the gold
of Bingham Cafion, and a small sum for private shipments not way-
billed, wo have, as the probable product of Utah, for the j'ear 1870, the
sum of $1,300,000. In this estimate the Meadow Valley mines are not
included, as they arc now generally acknowledged to lie within the
boundary of Nevada.
A correspondent writing from Salt Lake early in the autumn thus

reviews the mining field

:

Utah makes quito a sliow in the way of minerals. Iron ore is known to exist in
sevoral places in largo amounts. In Iron County works were builC in 1852, and a
small quantity of ore was smelted, but want of proper fuel compelled a, suspension of
operations. The Union Iron Company had two furnaces ia operation in January, 1869,
and one in the course of construction. Coal has been found in quite extensive beds,
but principally in the neighborhood of Coalville, Summit County. Copper, lead,
silver, zinc, and sulphur occur, and different sorts of building stone abound. Tho
mines at the Little and the Big Cottonwood Canons, twenty-eight miles southcist of
Salt Lake City, are tho center of the present mining excitement. Communication is

had with these places by a stage, which runs three times a week. The largest mine at
Little Cottonwood is tlio Emma ledge, located in August, 1868. In July, thirty-one
car-loads of ore were shipped from the ledge, and that month uiiward of glijOOO were
paid for hauling. Tlie cost of transportation (by team to S;tlt Lake City, aud thenco
by rail) to New Jersey, and tho expenses of treatment, amount to §'J0 per ton, but the
ore sent averages, I am told, nearly $^00 per ton. There are twenty men employed
liere extracting the rock, of which some iifteen tons are obtained daily. A tunnel is
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being rnn in to tayi the main shaft, -which is down ahont 200 feet. I send yon a speci-

mini of tlio ore. Tliere are other promisinj; locations, as the Nortli Star, owned by
Bruno & Co., and tlie Western State, which t.ikos out soino twenty tons weclcly. Not
far oil', over the ridge, is Big Cottonwood Canon. Here tlio Euii)ire Tunnel Conipiiny
propose, tonin a tunnel in towiird Little Cottonwood. Here are ali*o the Wellington,
Theresa, Davenport, and other leads. The general formation is limestone. Mr. C. L.
Stevenson, who has lately visited the various mining districts, gives nie the following
approximate product of the different mining localities during the month of July. The
average value of ore exiiorted was about §105 per toa;

Ton*.

Little Cottonwood '314
Bingham 6
Parley's Park 40
EushV.alley 70
Deep Creek 10
Tin tic 30

Total 470

Smeltitiff worhs.—Messrs. Woodhnll Brothers liave built a furnaco liere, and have made
the first rnn of this Territory. This rnn created, naturally, considerable ex<!itement
here. The result w.as a production of 5,000 pounds of bullion in thirty-six hours. This
assays about $500 to the ton in silver. The metal w.as hauled to town, and stocked up
in I'ront of the Elephant store, where it attracted large numbers of peoplo who were
curious to see the pioneer bars of Utah. The Woodhnll Works are capable of working
about ten tons daily. Mr. Mllfon Robbinsis about to i)ut up smelting works. Ho will
have the able assistance of ilr. Charles C. Ruegar, who will take the active manage-
ment and the construction of the furnaces in hand. Mr. Ruegar has studied in Ger-
many, and has 8i)ent considerable time .among the mines of California. He appears to

be well fitted for his work. Mr. Leopold Balliach, a cousin of the Balb.ach Brothers, of
Newark, New Jersi^y, has been visiting the mines of Utah, and was so impressed with
their extent and richness that ho telegraplnsd to p.arties East (he tells me) that he
thinks beat to erect smelting works in tlie valley, and these are to be put up. There
are others here who engage iu buying ores, and the mines are attracting p(^rsi)!is from
diifereut quarters. There seems to be every reason to suppose that Utah contains val-
uable mineral dcposibi, and probably these will be developed quite extensively hence-
forth.

Tlie facts seem to be that the most productive mines working up to
the clo.se of 1870 are miusses or "stock-works" of argentiferous galena
ill lituestone; that the business of mining and reducing or shipping the
ores is one tliat requires considerable cai)ital ; and that the abundance
of supplies, cheapness of labor, and facility of transportation render this iv

highly inviting lield for operations gn a large scale. That the sanguine
expectations of the owners of thousands of locations will be fnllilled, it

would be Ibolish to predict ; but it cannot be denied that the actual
progress already made, and the favorable economic conditions attending
the new industry, give unusually good ground, even for speculative
anticipations.
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CHAPTER VII.

ARIZONA.

The present chapter is based chiefly upon the notes of Mr. A. Eilers,my
depiUy, who has also arranged and edited the material contained in it

from other sources. Besides those citizens to whom Mr. Eilers acknowl-
edges in these pages his indebtedness for valuable assistance, thanks
are due in an especial manner to Hon. Kichard C. McCormick, delegate

of the Territory in Congress, who contributed in many ways, including

advice, information, time, personal exertions, and money, to facilit.ate

the examinations which Mr. Eilers was charged to make. Without the
influential and energetic support of Mv. McOormick, and, I should add,
of Hon. A. P. K. SafFord, the public-spirited governor of the Territory,

it would liave been vain to attempt so laborious and perilous a task with
the time and means <it my disposal.

The act of February 24, 18G3, creating the Territory of Arizona,
describes it as comprising all the United States lands west of the one
hundred and ninth degree of longitude to the California line, which,
before that time, had belonged to the Territory of New Mexico. Since
then the portion of Pah-Ute County lying west of the Colorado River
has been ceded to Nevada, but at the present writing it has not been
legally accepted by that State, and the inhabitants are in favor of

reunion with Arizona. Presuming, however, this cession to be an
accomplished fact, the present boundaries of the Territory are as follows:

On the east, the one hundred and ninth meridian of longitude ; on the
west, the Colorado River, excei)t above the big bend of that river, where
the one hundred and fourteenth meridian of longitude forms the western
line; on the north, tlie thirty seventh ])arallel of north latitude; on the
south, the boundary line between the United States and Mexico.
The total area of the Territory is giv'^en as 105,120 square miles. It

joins on the west California and Nevada ; on Che north Nevada and
Utah ; on the east New Mexico ; and on the south the State of Sonora,
of the Mexican republic.

Arizona is divided in'yO five counties, Yuma and Pima in the southern,
and Pah-Ute, Mohave, and Yavapai in the northern and middle portions
of the Territory. Yavapai is by far the largest county, and its northern
and eastern parts are almost unknown at the present time. Pros-
pecting parties liave, from time to time, ventured to enter these regions,
but were invariably driven back by the hostile Indians before penetrat-
ing far into the interior, and Government expeditions have only in

a few instances penetrated small belts of that domain. The whole
vast Territory of Arizona is drained by one single river and its tribu-

taries, the Colorado of the West. This river is formed by the junc-
tion of the Green and Grand Rivers, which join in the southern part
of Utah Territory, and rise, the one in the Rocky Mountains, a short
distance north of the Great South Pass, the other in the JMiddle Park
of Colorado Territory. The Colorado River, although it drains an
enormous area, and sends a vast body of water to the Gulf of Cali-

fornia, is only navigable for a distance of about five hundred miles,

and hero only for boats drawing very little water. It has a very
rapid current, and carries along largje masses of the soft materials
that form the greater portion of its banks from its mouth to the
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Black Caiion ami those of its tributaries in the Territories above. Thus
the Jiavi^able channel is often changed entirely in a single night, and
the greatest care is required to run steamboats on it snccessfully. Broad
strips of bottom-land skirt its lower part on both banks, with the excep-

tion of a few miles, whei-e mountain ranges, such as the Monument
Mountains and the ifeedles, api)roach to the water's edge.

Theprincipal tributaries of tlie Colorado, in Arizona, are the Colorado
Chiquito or Flax liiver, the Diamond Eiver, Bill Williams' Fork, into

which the Santa Maria Eiver empties, and the Gila, with its affluents,

the Bio Salinas, Bio Verde, the San Carlos, and San Pedro. The Santa
Cruz from the south, and the Agua Frio and Uassayampa Bivers from
the north, sink in the dry plains before they reach the Gila.

The climate of the Territory is like neither that of the Atlantic States

nor that of the Pacific coast, but rather stands between the two, exhib-

iting peculiarities of both. While in the portion south of the Gila
Eiver and along the trough of the Colorado Eiver an excessively hot
and dry atmosphere prevails, relieved only by the semi annual showers
of .TaTiuary and July, the middle and northeastern parts of Arizona
enjoy a climate very similar to that of the South Atlantic States. As
a natural consequence, the vegetation of Southei'u and Western Arizona
is scanty and limited to a few genera, such as cactus, aloe, artemisia,

palo verde, iron-wood, and mesquite, wliich can sustain themselves on a
parched soil and under the rays of an almost tropical snn. The bot-

tom lands of the rivers are, of course, an excei)tion to tliis, the increased

moisture and richer soil supporting here a luxurious growth of cotton-

wood, willow, mesquite, ari'ow-weed, and many different kinds of nutri-

tious grasses. The middle and northeastern portions of Arizona are

made up of elevated plateaus and an extensive system of mountain
ranges, and here a more varied vegetation prevails. The heat is here
never oppressive, and even during the hottest summer months the ther-

mometer does not rise any higher than in the Blue liidge in the South-
ern States. Greater moisture in the atmosphere stimulates the growth
of magnificent pine and cedar forests, and the sail is everywhere covered
with beautiful flowers and nutritious grasses. Ash, walnut, cherry,

willow, cotton-wood, and many other forest-trees grow along ttie course
of the streams, and large oak-trees are seen on the very toi)S of some
of the highest mountains in tlie Sierra Prieta.

The agricultural resources of Arizona have been underrated. It is

true, the greater portion of the "Gadsden purchase" is made up of
sterile waste ; of great, sandy plains, and " mal psiis" plateaus, in which
the " Lost ^Mountain" ranges can be seen days before the traveler is able
to reach tliem. But even here the valleys of the Colorado, the Gila,

the Santa Cruz, San Pedro, Arivaypa, and San Simon contain thousands
of acres of the most fertile bottom-lands, which need only irrigation to
make them yield abundant harvests. This has been demonstrated in

the i)resent generation by the settlers of the Gila, in the neigliborhood
of Florence and Adamsville, and those of the Salt Eiver Valley, at
Phoenix and vicinity, as it was proved centuries ago by the aborigines
of that country—now an extinct race. Indeed, the i-enuiants and
monuments of that former civilization are so abundant all over Arizona
as to leave no doubt that all this vast region was once thickly inhabited
by an industrious and thriving agricultural people. The Pinm Indians,
living at ]>resent upon their large reservation near the month of the
Salt Eiver and along both banks of the Gila above that i)oint, claim
that the great " casas," and the large irrigating canals, unmistakable evi-

dence of which still abounds all over the Territory, were constructed by
H. Ex. 10 15



226 JIINING STATISTICS WEST OF THE ROCKY MOUNTAINS.

tlieir forefatliers, the Aztecs, and that they themselves are the only
tribe left which traces its descent back to that once powerful people.

All the agricultural products of Southern California and Northern
Mexico, Indian corn, wheat, barley, oats, grapes, figs, oi'anges, lemons,
sweet potatoes, tomatoes, tobacco, the castor-bean, etc., thrive in this

southern portion of Arizona, wherever tlie land can be irrigated. And
as to grazing lands, there are millions of acres covered Avitli the best
grasses, in many detached parts of the " Gadsden iiurchasc," especially

in the southeastern corner of that portion of Arizona ; a.ud that country
would be covered with cattle-ranches to-day, as it has been when first

settled by Mexicans one hundred years ago, were it not for the savage
Apache and the insufficient protection which the Government accords
to the settlers.

Middle and Eastern ArizoTia contain much more arable land than the
" Gadsden purchase ;" but only the different valleys in the vicinity of

Prescott are now occupied by white settlers. Prominent among these
are the Val de Chino, Walnut Grove, Williamson's, People's, Kirkland's,

Skull, Thompson's, and Agua Frio Valleys, the two first alone with an
area little less than 1,000,000 acres. Here all the cereals and roots of
the Northern Atlantic States are grown, but the high elevation of this

part of Arizona, its mountainous character and the late frosts in the
spring, .as well as those in the early fall, frequently endanger the crops.

On the other hand, this region is well supplied with moisture, not alone
during the winter months, when much snow falls, without, however,
remaining longer than a few days in the valleys, but also during the
months of Julj' and August, when copious and rapid discharges of rain
occur, filling all the mountain streams, and saturating the plains. As
a grazing country this region cannot be surpassed. A thick growth of
grama and bunch-grass covers the whole country, not alone tlie valleys
and plains, but the very tops of the mountains, giving to the pine woods
of this region the aspect of beautiful natural parks. Of the region east
of Prescott, between the Kio Verde and its tributaries and the New
Mexico line, little is known. Only the reports of military expeditions
and prospecting parties give a clew to the character and topography of
small ])ortions of the country, while the greater part remains to this

date unexplored. It is reported that many fine valleys exist in the
MogoUon Kange, the Pinal Mountains, and the Sierra Blanca, and that
the greater portion is a good grazing country. Of the extreme north-
ern and northeastern part of Arizona nothing whatever is known, the
thirty-fiftli parallel being the northernmost route ever traveled by an
exi)loring exjiedition across Arizona. None of the smaller expeditions
branching off from this route penetrated far to the north and northeast,
and we know from them only that the country is a vast elevated plateau
made up principally of cretaceous rocks, into which deep gorges and
canons are cut by the streams. Some of the valleys of this region, notably
those of the Navajoe country, are reported to bo fertile and to present
conditions favorable for agriculture, while the greater area of the
l>lateau is said to be a fine grazing country.
Many difl'ereut tribes of Indians inhabit the Territory of Arizona, a few

of which are friendly to the whites and live upon reservations, while the
greater number are intensely hostile.

Of the friendly Indians, the Pimas, and a small tribe living close to
them, the Maricopas, hold the first rank in importance, not alone on
account of numbers, but also because they are much more civilized and
physically as well as morally a better class of Indians. I have mentioned
before that they claim to be the direct descendants of the Aztecs ; and if
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a spleiulid physical development of the race, as well as the high state of
civilization they had attained when the white people first entered their

domain, can entitle them to this distinction, it must certainly be accorded
to them. Captain Grossmaiin, the Indian agent for the Piinas and
Maricopas, has made the habits and legends of these tribes a subject of

much study and research, and I hope that his investigations may yet
determine the correctness or fallacy of their assertions. The Pimas and
Mari(!opas raise annually much more corn, wheat, beans, melons, etc.,

than they need for their own sustenance, and their stoclc of horses and
work cattle increases steadily from year to year. They arc the deadly
foes of the Apaches, into wliose country they make frequent expeditions,

and by whom tlioy are much more feared than are the soldiers stationed
ill the Territory.

The Papagos are another friendly tribe, and have, like the Pimas,
permanent homes. They live south of the Gila, and their villages are
scattered along the line of Sonora, in the valleys of the Santa Cruz,
Sonoita, etc. They devote their energies principally to stock-raising, of
"whicli tliey own large herds. They, too, are continually at war with the
Apaches and remain the steadfast friends of the w^hites.

Tlie Mojaves are a powerful tribe, living along the Colorado River
above La Paz, their principal villages being located between the Cheme-
huevis Valley and Port Mojave. They support themselves by agri-

culture like the Pimas, but cultivate neither as much nor as good land
as the former. Tlieir stock of working cattle and horses is limited, and
the irrigation of their lands is attended w ith much difficulty. The tribe

is ])hysically a very fine one, but stands morally far below the l^imas.

The Yumas, Cocopas, and Chemehueyis are three small tribes living

upon the Lower Colorado, none of which deserve more than mention.
Tlie Utes on the Upper Colorrfdo, the Moquis and NtiTOjoes in North-
eastern Arizona, complete the list of friendly Indians. The latter are a
very important and rich tribe.

Of the hostile Indians in Arizona, the Apaches are the moSt powerful
and dangerous to the. country. Tliey have always been the enemies
of the Mexicans, .and their raids into that republic often extend as far

south as Durango. tfp to 185!) they lived at peace with the Americans,
but since that time they have waged a relentless war upon all whites.
They are not a brave tribe, always avoiding an open fight, in marked
distinction from the Indians of the nortliwestern plains. »They invari-

ably attack small traveling parties and trains from ambush, and these only
when there is no possible chance of failure. Their sole object of attack
is apparently iihinder, and to get this they murder those in the way of
accomplishing their object. Tlieirraids, always conducted in small parties
of generally less than one hundred warriors, extend all over the Territory
of Arizona, with the exception of a narrow strip of country along the
Colorado Kivcr, and a hundred miles of the Lower Gihi. The nation is

diviiied into several tribes, tlie Pinal-Apaches, the Tontos, Coyoteros,
and Apache-Mojaves. The Pinal-Apaches live in the Pinal Mountains,
southwest of tlie Mogollon Range ; the Tontos on the Tonto Plateau,
between the Agua Frio and Rio Verde ; the Coyoteros in the southern
foot-hills of the Mogollon Range and the Sierra P)lanca ; and the Apache-
Mojaves west of Prescott, in the Aztec Range, their ])rincipal rancherias
being on the Santa Maria River, which empties into Rill Williams's Pork.
It is thus seen that the Apaches are distributed over the greater portion
of Middle and Eastern Arizona, and their roving habits tend still more
toward bringing them into frequent collision with the white settlers and
the peaceable Indians all over the Territorj'. They are very much feared
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and hated by both whites and Indians, but the frequent expeditions
against them are generally rather barren of results. It is difiicult to get
theui to fight a respectable number of armed men, and on the approach
of the various expeditions oi'ganized against them they have almost
invariably scattered through their mountain fastnesses, whei'e it is in

vain to follow the small bands of five or ten who remain together.

These Indians have done more to retard the settlement of Arizona and
the development of her mines than all other causes. As soon as a
miner's camp was formed within their I'ange, they would hover about
until they had stolen the last of the working-stock and killed or driven
off the last one of the miners. Very few mining-camps have been able
to outlast this continual danger, and those that have so far withstood
the Apaches have done so at a fearful cost of property and human life.

So long as this tribe is allowed to roam all over xirizona, it is in vaiu
to expect that any settlements can permanently maintain themselves.

Besides the Apaches, the Hualpais or Wallapis, living in the Cerbat
Kange, near the Diamond Eiver, and in part of the Aquarius Eange, are
the only dangerous Indians. This tribe has come into the forts during
last summer, professing to be tired of war, and suing for peace. Since
then they have really been friendly ; the portion living in the Aquarius
Eange alone having' committed some now depredations. Should they
remain iieaceable, some of the most promising mining districts in the
Territory would be opened.

GENEKAX, GEOLOGY OF ARIZONA.

It is not within the province of this report to give a detailed and
connected description of the geology of Arizona ; nor were the means
and tlie time at the disposal of Jlr. Eilers, during his visit in that Terri-

tory, suflfjciently ample to enable him to make more than a cursory ex-

amination of the routes traveled over, and a more extended one of the
mining districts proper. His observations extended from Fort Yuma
over the Gila Eiver route to Maricopa Wells, and thence to'Tucson, from
Tucson to the Gila, at Adamsville and Florence, thence to the Salt Eiver
at the upper crossing, to Camp McDowell, Phojnix, Ilassyampa Caiion,

Wickenburg, Camp Date Creek, Ivirkland Valley, Skull Valley, Pres-

cott, the greater part of the Sierra Prieta from its northern terminus,
the Granite Jlountain, to its southern extremity, the Bradshaw Moun-
tain, including all the mining districts of this range; from Prescott by
the northern or Mojave road to Camp Tollgate, tlience through parts of
the Aztec and Aquarius Eanges to the Cerbat and Black Mountains,
thence to the Colorado Eiver at Fort Mojave, and down that river to La
Paz, thence east to Wickenburg and back to Tucson. For other por-
tions of the Territory, notably the country along the Gi'eat Canon of
the Colorado, the Colorado Chlquito, and parts of the country north
and east of the same, I have freely used the excellent report of
Professor Jfewberiy ; and for that portion of the country lying north
and east of Tucson, along the line of the thirty-second parallel road,

that of Dr. Thomas Antisell. The lowest portion of Arizona Territory,

topographically, is the region in the vicinity of the mouth of the
Gila Eiver, as a glance at the map and the river system of the coun-
try suffices to show. The elevatioji above the sea-level, at Fort Yuma,
is only 200 feet. From here eastward, an apparently level country, but
rising gradually and imperceptibly, extends to the line of Xow Mexico.
From this plain rise isolated mountains and mountain ranges, suddenly
and without that gradual clevatiou which a series of foot-hills impart
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to inoim tains in other countries. No valleys, as generally understood,
lie between these "lost mountains," but the level, sandy plain extends
directly and with nearly the same level from the foot of one mountain
to that of the other. This peculiar configuration of the surface is also

met with on the La Paz and Wickenburg road, and for a considerable

distance along the road from Fort Mojave, toward Prescott; also along
the entire length of the road from Tuscon to Wickenburg and some dis-

tance north of that town. All the main mountain chains have here a
northwest and southeast trend, and the only exceptions to this general
direction are furnished by the Black Jlountains and the Cerbat llange, in

the northwestern corner of the Territory, the axis of their uplieaval

running very nearly north and south.

In Middle Arizona, especially in the Prescott country and north of it,

around the San Francisco Mountain, the surface wears a different aspect.

The Sierra Prieta and the Aztec Range send foot-hills out in every
direction, and especially their flanks sink very gradually down to the
level of the higli plateau surrounding the San Francisco Mountain
toward the northeast and to the mesas sloping toward the Colorado on the
southwest. The country here has attained a considerable elevation

above sea-level, the town of Prescott, located in the valley of Granite
Creek, near the northern terminus of Granite Mountain, being over
G,000 feet above the sea, while the Tonto and San Francisco plateaus to

the east and northeast of Prescott reach an altitude of from 8,000 to

9,000 feet. The San Francisco, a grand volcanic cone, is the highest
mountain in Arizona, its top towering over 11,000 feet above the sea.

North and northeast of the San Francisco an immense mesa, increasing
in altitude toward the Navajo country and the Utajh line, stretches for

hundreds of miles.

The Mogollon Range, in the eastern part of Arizona, presents the
most marked exception to the general northwest aiul southeast direction

of the mountains. Its axis runs very nearly east and west, and joins

the Sierra Blanca, also an east and west range, which extends beyond
Arizona into New Mexico. The plains along tlie Lower Gila are entirely

made up of Quaternary and Tertiary deposits, which also form the Great
Sonora Desert to the south of that stream. The first mountains which
the traveler meets on his way up the Gila, after leaving the granitoid
knoll on which Fort Yuma is located, and through the middle of which,
singularly enough, the Colorado runs at present, arc those in the neigh-

borhood of Gila City. Their low foot-hills contain the gold-placcrs,

w'hich at one time caused considerable excitement, anil have been again
worked since last summer by a San Fi'ancisco company. They are six-

teen miles east of Fort Yuma, and appear to be the southern continua-
tion of the Castle Dome Range on the north bank of the river, having,
like the first, a northwest and southeast trend, and being .separated

from it by the Gila River and low foot-hills, which on both banks of the
river are made up of the same materials, namely, granitic rocks and mct-
amorijhic slates, the latter leaning against the foot of the more elevated
ridge, wiiich is entirely composed of syenite. The slates of the foot-

hills stand almost vertical, and are much contorted, containing a great
number of quartz-bands, running in all directions. The low hills imme-
diately at the river-bank are entirely denuded of gravel, while those
nearer to the main ridge are thickly covered with angular granitic and
sl.atc detritus. East of these hills no more mountains are encountered
until, twenty-eight miles farther over a large sandy plain, Antelope Peak
is reached. This mountain rises about 500 feet above tiie level of the
Gila, and presents an abrupt, almost vertical face toward that river. It
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is entirely made iij) of a coarse quartzy conglomerate and ofbrown mica-
ceous sandstone, wliicli in many places seems to be mctainori)hosed and
becomes jasper-like. No fossils were observed. At tlie foot of tbe
precipice mentioned above lie large masses of tbe conglomerate broken
off from above and scattered iu all directions. Notbing of interest

breaks tbe monotony of tbe river-bottom and tbe terraced mesa above,
until tbe J3ig Horn Mountains are reaebed, wbicb consist of tbe sauje

materials as Antelope Peak, but tbey repose bere on a granitic basis.

Nortbeast of tbese mountains, on tbe opposite side of tbe river, occurs
a bot spring at tbe foot of a series of erui)ted bills, wbicb is niucb vis-

ited by invalids. It is located on Colonel Woolsey's rancb, and is well

known tbrougbout Arizona. Fourteen to sixteen miles east of tliis

place tbe traveler enters on one of tbe most extensive volcanic over-

llows met witb iu Arizona. It is tbirty-flve miles broad from west to

east, and extends for a niucb greater distance from nortb to soutb. The
material is a dark basaltic lava, wbicb covers tbe plateau to tbe deptb
of from 2 to 25 feet. Tbe Gila liiver bas cut tbrougb tins overflow from
east to west, aud tbis caiion, as well as several side canons, across
wbicb tbe road leads, afford a line opportunity to study tbe formation.
In nearly every place wbere tbe lower edge of tbe lava is exposed, a
tliiii layer of yellowisb wbite soft sandstone is found underlying it. It

contains no fossils. Tbis sandstone occupies evidently a vast portion
of Soutbwestern Arizona. I bave found it on tbe plains nortb of tbe
Salt Ei\ er, aud also nortb of Florence. It is difficult to determine tbe
soiu'ce of tbe enormous mass of eruptive material wbicb covers tbe
plain ; for altbougb it is certainly slightly inclined toward tbe soutbwest,
and several cones are visible at a distancenortb of tbeGila,to wbicb tbe
lava extends, and iii the neighborhood of wbicb tbe hills, too, are cai)ped
witb thick layers of theeruptedmaterial,itisdifflculttoimagine thattbese
floodscould have traveled sixty or seventy-five miles without cooling, and
the overflow may bave come, at least in part, from tbe southeast, wlierc

in tbe distance several crater-shaped mountains are also visible. The lava
l)lain is broken in one place by several bills, through a canon of which
the road leads, and where whitish trachytes, containing much olivine iu
the seams, aud red porphyries are exposed to view. On the basalt me-
sas, the "mal pais "of the Mexicans, the Gereus giyantcus, is found iu
abundance, and iu beautiful specimens.
To the east the road leaves now the river and passes across a penin-

sula formed bj^ the Sierra Estrella and the Gila Elver for forty-live

miles, Avhere it reaches the Maricopa Wells. Tbe Sierra Estrella con-
sists principally of syenites, which are sunburnt aud dark on the outside.

Looking at the outline of tbe crest of a part of tbis range from a cer-

tain position to tbe east of it, it shows a striking resemblance to a man's
head. This is called JMontezuma's Head by the Pima Indians.
Above Maricopa Wells the road strikes the river again at the Pima

villages. Here the Gila has formed very extensive bottom-lands, Avhich
stretch away to tbe canons, where the Gila breaks through the Pinal
Mountains, a distance of about thirty-five miles. At Sacatou the Tucson
route leaves the Gila in a southeast direction. The whole distance to
that place tbe road leads over a level country, consisting of gravel and
sand mesa, which is only iu a few places brokeu through by .syenitic

aud porpbyritic upheavals, viz, between Sacatou and Bluewater, where
in the cafion gneiss is exposed besides syenite, and at the Picacbo and
the point of tire mountaiu, both composed of a i-eddisb trachytic rock.
East of Tucson the mesa is traversed by several extensive mountain
ranges, the most important of which are the Sierra Catariua, the. Sierra
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Caliti'o, and tlio Pinal Eangc, the continuation of -n-hicli toward the
south are the Chiricahui Mountains. Tlio Sierra Catarina consists of
granite, trachyte, porphyry, basalt, and sandstones on its southern ex-

tremity, the latter overlaid by basalt and porphyry. Dr. Autisell thinks
these sandstones are Devonian, as they underlie the Carboniferous lime-

stones appearing farther to the east in the Sierra Calitro. In the val-

ley of the San Pedro gypseous (cretaceous) rocks underlie the whole
depression between the Sierra Catarina and the Sierra Calitro according
to the same authority, and these are covered toward the south near
the head of the San Pedro by Tertiary gravel conglomerate.
The Calitro Mountains are nuxdc up principally of a thick red sand-

stone formation capped almost throughout by Carboniferous limestone,
which in turn is in some places covered by trappean rocks. The next
range to the east is the Chiricahui Mountains, which consist of granite
overlaid on its flanks by the sandstones and limestone mentioned before.

Between the two last-named mountains lies the Playa de los Pinuis, an
extensive plain, under which the sedimentary strata appearing on the
flanks of the ranges dip from both sides. To the northwest of the
Chiricahui Mountains rises the Piiialeno Itange, of which the foi"mer is

only a southern extension. It is one of the longest ranges in Arizona,
reaching northwest as I'ar as the liio Verde in the vicinity of Camp
McDowell. It is composed of the same materials that compose the
Chiricahui IMountains, but reaches a much higher elevation.

North of the Gila and Salt Eivers and west of the Verde, the country
looks very much like that immediately west of Tucson. It is an im- *
mense plain, which rises to the northeast and north until it reaches
the Touto plateau in the first, and the foot-hills of the Sierra Prieta in

the second, direction. The mountains in the vicinity of the Upper Salt
Eiver crossing consist of granite, on which rest red sandstone and
course conglomei'ates dipping to the west. The same conglomerates
compose tlie isolated hills to the south of the road from Salt Eiver
crossing to Phoenix, while north of that road appear metamorphic
slates in the mountains. The plain is here underlain by a thin layer of
soft, gray sandstone, probably the same which underlies the basalt over-

flow mentioned as occurring on the Gila Eiver. In some of the ari'oyos

of this plain a light-colored, soft limestone is visible, underlying the
sandstone, very similar to that found at Tucson, which is considered
Cretaceous. No fossils w'ere noticed in either of these strata.

On the road from Phoenix to Wickenburg the road leads continually
over the mesa without striking any of the "lost mountains" visible on
both sides at a distance. The mesa is thickly covered with gravel and
detritus from the mountains to the north and northeast, and no rock in

place is visible until, about twenty miles south of Wickenburg, the canon
of the nassyampa is reached. Here are exposed for the whole length
of the caiion proper, about fifteen miles, great masses of red and gray
sandstone, fretpiently metamorphosed, and never exhibiting a distinct

stratification. In fact, this district has evidently been greatly disturbed,

as becomes a])parent, on the road from Wickenburg to the Vulture mine,
and also on that to Lii Paz, where the metamorphic slates stand almost
vertical.

Directly northwest of Wickenburg, over a level mesa and eighteen
miles distant, rise the Martinez or Date Creek Mountains. They are en-

tirely composed of granite and syenite, nuicl), crossed by dikes of green
stone-slate and quartz. Following the road from Camp Date Creek to

Prescott north, an elevated table-laiul is crossed, which is entirely cov
ered with scoriie. It forms the divide between Martinez Creek and the
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Lcad-w.iters of the Santa Maria. Bell's Cauoii, a grand cnt through
vast granitic accumulations, which are frequently crossed by quartzito
dikes, is passed in descending in tlie valleys to the north, which are
formed by the creeks running into the Santa Maria. These valleys form
beautiful basins, and are covered with a fertile soil. The geology of
this region is very interesting, but the party being very weak the imme-
diate vicinity of the trail could not be left on account of the hostile

Apache-]\Iojavcs, which swarm in these roekj' defiles. The great bulk
of the rocks, howevever, is granitic, but metamorphic rocks abound, and
in one of the valleys large masses of white sandstone standing isolated in

the valley, as left by erosion, were noticed, and opposite, more than one
thousand yards distant, the same beds could be observed forming the mar-
gin of the valley toward the east and disappearing under the gravel-

covered mesa. Vegetation is here improving continually, as the road
approaches nearer to the Sierra Prieta, and the whole surl'aco rises very
rapidly. In the valleys live oak, cedar, and a dense chaparral of a
small bush like oak are met with until at the northern base of the
Granite Mountain, around which the road leads, the first juniper an<J
pine forests are met with. The western and northci'u base of the Sierra
Prieta, the northwestern terminus of which is Granite Mountain, is

flanked by a broad belt of metamorphic slates, wdiich extends west to
Williamson's Valley, the slates standing steepest nearest to the main
granite ridge. Granite Mountain presents a very imposing spectacle,

liising 3,000 feet above the valley north of it, its rugged sides are cov-
* ered with immense granite boulders, which are piled up in the most

pictui-esquc manner. Its greater part is uncovered by vegetation, but
on the northern slope the ravines coming down from the central ridge
are thickly covered with large pine to the top. Toward the southeast
it runs out into the pine and grass covered Sierra Prieta Range. This
range contains all the mining districts in the vicinity of Prescott, and,
as I shall refer frequently to its geological structure, I will here dismiss
it, saying only that it is made up principally of granitic rocks, which are
often cnt by dikes of porphyrj^ and greenstone, and flanked by meta-
mori)hic slates in every direction. It is over sixty miles long and about
thirty-five miles wide. To the east and north of it stretch the Tonto
and San Francisco plateaus, separated from it bj' the Val de Chino and
the Agua Frio Valley. The Tonto plateau is reported to be underlain
by limestone and sandstone, and as it is only part of the great table-

land to the east accidentally cut off from it by the deeply eroded val-

ley of the Verde, the latter is i^robably formed by the same rocks. Still

farther to the east lies the great Mogollon Eange, then geology of which
is not known. It is the home of the most dangerous portion of the
Apaches, and has not yet been explored satisfactorily.

In Northern Arizona the sedimentary strata underlying the extensive
plains and table-lauds stretching almost unbroken from the Colorado
Eiver to New Mexico and north into Utah Territory are better exposed
to view thau in other portions of the country. ' The Great Canon of the
Colorado has been eroded over 6,000 feet deep, and exposes all the sedi-

mentary strata of the region down to the underlying granite. Dr. New- •

berry, in his admirable report on the geologj- of the route explored by
Lieutenant Ives's party, in the latter part of 1857 and s])ring of 1S5S, says,

in relation to this stupendous canon, and the country to the east and
northeast of it : ,

" That portion of tlio central jilateau -which lies west of the Eoclcy Mount.iins varies
ill elevation from r>,000 to 8,000 feet ; the smaller number representing the altitiulo of
its surface where deeply eroded. Its average altitude iu the vicinity of our route may
be estimated at C,000 feet.
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"Over this plateau tlio Colorado formerly flowed for at least five hundred miles of its

course, hut in the lapsci of ages its rapid current has cut its dovvr. r.hrough all the
sedimentary stral a, and several hundred feet into the granite hase, on which they rest.

" For three hundred miles the cut edges of the tahle-lands rise ahruptly, often peqieu-
dicularly, from the water's edge, forming walls from 3,000 to G,000 feet in height.
This is the Great Canon of the Colorado, the most magnificent gorge, as well as the
grandest geological section, of which wo have any knowledge.

Section of the Canon of the Colorado on the high mesa xvest of the Little Colorado.

[For heights above the Colorado subtract 1,300 feet from the heights above sea-level.]

Names of strata. Heights above sea-level.

Upper Carboniferous limestone..

CroBS-Btratified sandstones

.

Red calcareous sandstone, with
gjpBum.

Lower Carboniferoas (t) limestone.

Limestones, shales, and grits

.

Devonian (?)

Limestones, mud, rocks, and sand-
stones.

Silurian (?)

Potsdam Bandstone.

Granite .

6, 800 feot

S, 600 feet

4,000 feet

3,300 feet

Bed of river 1,300 feet
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" That porliou of the table-lands lying between the month of the Virgeh and the Little
Colorado is composed of over 4,000 feet of sedimentary rocks, representing the Silurian,
Devonian, and Carboniferous epoclis.

"The Silurian and Devonian strata arc entirely conformable among themselves and
with the Carboniferous rocks. They lie nearly horizontally upon the granite, forming
a series of sandstones, limestones, and shales about two tliousand feet in thickness.
The Carboniferous series consists of over two thousand feet of limestones, sandstones,
and gypsum, apparently all marine, and often highly fossiliferous. The upper mem-
bers of the latter series form the surface of the mesas west of the Little Colorado, upon
which the volcanic group of thei San Francisco Mountains rests as a base.
"North of the Colorado, near the Mgrniou town of Parawau, it is said that tlio true

Coal-Measures make their appearance, with workable beds of coal ; but soutli of the
river an open sea existed during the entire Carboniferous epoch; the ' mountain lime-
stone' appearing, if at all, in the canon of the Colorado, and the Coal-Measures being
reiiresented here, as is the case farther eastward in New Mexico, by massive beds of
limestone, heretofore considered, as I think erroneously, the efiuivalents of the lower
Carboniferous or ' mountain limestone.'

"

The strata comiiosing the plateau bordering the Great and Little Colorados by their
dip form an elongated basin, of which tlie greatest diameter extends from thcMogollon
Mountains northwesterly into Utah. The Great Colorado crosses that lino nearly at
right angles; the course of the Little Colorado being parallel to and locally coincident
with it. Near the western margin of the basin some of the older sedimentary strata
are seen dipping eastward, resting on the llaiiks of the mountain chains, which I have
described as bounding the plateau in that direction. They here present bold escarp-
ments toward the west, oftener the result of erosion tlian fracture. Tliey have evi-
dently been elevated by the upbeaval of the plutonic rocks upon which they rest

;

but as they are usually quite unchanged, the igneous rocks could not then have been
in a state of fusion, but were themselves the products of anterior eruptions. The old-

est Paleozoic roclcs ai'o nowhere on our route included in the elevated escarpments to
which I have referred ; and in the Great Canon the lower members of the series are
seen depositeil around and abutting against pinnacles and ridges of granite, which,
seem tobe spurs from tlie Cerbat or Aztec Jlountains. Hence it appears that the moun-
tain chains whieli bound the plateau on the west existed, at least in embryo, before
the dawn ofthe Paleozoic period, and formed a barrier which, to a great degree, lim-
ited the deposition of the Silurian and Devonian strata to the basin-like area lying
east of them."

'•The same phenomena recur on the other side of the plateau, near the Rio Grande,
where tlie Carboniferous strata are upheaved in many places, and are seen to rest di-

rectly upon the granite. The absence of the older rock in both instances is doubtless
dependent upon a common cause.
"As has been mentioned, it may well be suspected that some of the strata composing

the great plateau recur on the western side of the Black Mountains, beneatii tlio Ter-
tiaries of the synclinal trough of the Colorado basin; and that fused they form some
of the porphyries, trachytes, &c., which characterize the mountain chains of that
region.

" The Silurian and Devonian sandstones are not recognizable in any of the metamor-
phosed strata of the Peninsular Sierra, (nor are auy of the rocks of the table-lauds,
unless, perhaps, the Carboniferous limestone,) thongli tlu'-y may bo represented by tlio

foliated granites and schists. It is quite possible, therefore, that the sediments derived
fi'om the erosion of the land during the older Paleozoic periods did not extend so far
into the ocean, which bordered it on the west.

" In crossing the table-lands in a direction from southwest to northeast, or nearly iu
the lino of the transvere diameter of the trough formed by the strata, I obtained a
section, of which the general features are as follows : Leaving the Lower Colorado,
where its bed is less than 500 feet above the sea-level, we crossed three mountain
chains, of which the eastern bases are, respectively, many hundred feet higher than
the western. When we had passed the third ofthese ranges, at an elevation of nearly
5,000 feet, we found ourselves on Lower Carboniferous strata, of which the upturned
and broken edges form part of the crest of the mountains. They thence extend east-
ward iu a plateau, having a distinct dip in that direction.

"This plateau is locally much broken and covered by floods of lava, which have
flowed from the mountains we had passed ; and yet, from commanding points of view,
we could see that it had a distinct existence, stretching far away as a margin to the
mountains, in a northwesterly direction. It is bounded on the east by a wall several
hundred feet in height—in many places perpendicular, and generally abrupt—formed
by the cut edge of a i>ortion of the Middle Carboniferous series. Having ascended
this wall, we found our view again limited on the east by the bold escarpments of the
edge of another and much higher mesa, which, with its salient angles, stretched away
in magnificent perspective both to the north and south.

" The surface ofthis mesa has an altitude of nearly 7,000 feot, duo iu part to a line of
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upheaval traverses H with atreiul nearly north-northwest andsonth-southoast.
It is composed of the Upper Carboniferous strata ; the later members of that series

forming the surfaeo-rock of a broad belt of country extending, from a point southeast
of till) San I'Vani^isco Mouutains', northwest across the Colorado into Utah."

'•Tlio jj;reat volcanic vent of tho last-mcationed mountain has Ixien opened up
througli tliis mesa, and has doubtless been an important agcut in its elevation. Ap-
parently little disruption has been occasioned by it, but tho Hoods of lava and
heaps of ashes which liave been thrown out of its mauy flues cover and conceal tho
uuderlyiuf? sedimentary strata in its vicinity.

'• TJie surfaoc-rock of tho hi^h mesa dips rapidly toward tho northeast, and forms the
western 8lo;)e of tlia broad valley of ci'osioii throngli whicli tlie drainage of tho north-
ern declivities of tho Mogollon and San Friincisco Mouutains wiis formerly carried to
the Colorado; .and of whieli tlie surface is now cut by the profound chasms, in the in-

aecessiljhs depths of which flow Cascade River, and through a i>art of its course the
Little Colorado.

" TIio opposite side of this v.alloy is formed by a third mesa wall, which at tho cross-

ing of the Little Colorado is, witli tho slope at its base, at least 1,000 feet in height.
This mesa is composed of deep-red sandstones, shales, and ('ouglomerates, resting con-
formably on the Upper Carboniferous limestone, over whicli is a series of variegated
marls, with bands of magnesian limestone. The latter series forma the surface of tho
mesa for many uxiles toward the northeast, aud has an aggregate thickness of perhaps
1,.500 feet.

"Tlie variegated marls and the underlying red standstoncs are all regarded as Triassic
by Mr. Marcou, but the marls exhibit a remarkable lithoiogical identity from top to
bottom, and the upper portion contains plants of Jurassic aliinities. Witlxmt more
fossils from these formations it seems to nu; at least doutbful whether we can draw tho
lines of classification as sharply as he has done ; and it would even bo a littlo surpris-
ir,g if there should ever be fonnd good jialeoutological evidence for the identilic.ation

of all tho European subdivisions of the Pc^rmian, Tri.assie, Jurassic, and Chalk, of which
ho claims to liave demonstrated tho existence in this vicinity."

" Upon the mesa of the variegated mai'ls at the Moquis villages rises still another to
the height of 800 or 900 feet, conijiofted of coarse yellow sandstones, green shales, and
beds of lignite—a group of strata which has been called .Jni'assic, but which contain
iiiijjressions of dicotyledonous liNaves, with Ammoiiilcn, Gri/phaca, and Inoccramns of
Cretaceous species. These fossils leave no room for doubt in r(!ference to tho ago of
the strata which contain them, but iirove them to be Lower Cretaceous.
"This mesa is, geologically and physically, the highest which v/o actually passed

over on our route west of tho Rocky Mountains. Ni;ar Fort Deflance its summit has
an .altitude! of ney_rly 8,000 foot. It siM>uld also bo said that basin-shaped depressions on
this mesa cout.airi\fresh-watcr Tertiary strat.a, both east and west of tho great 'Di-
vide.' At tho Moquis villages, tho strata forming tho t.able-lands begin to rise toward
the east; and ne:\r Fort Deliauce they plainly sliow the disturbing, inlluiuico of tho
most westerly axis of elevation of the Rocky Mountain system. Farther east, to and
beyond tho Kio Orande, they are much dislocated, and linally lose their distinctive
character in the intricacies of tho nmuntain ranges."

" In the interval between Fort Defiance and the Rio Grande is another great volcanic
mountain—Mount Taylor—(San Mateo) which, like that of San Francisco, has burst
through file sedimentary strata and poured over them floods of lava, which are as
fresh as though ejected but yesterday."

" I have said that the Lower Cretaceous mesa was tho highest of the table-lands
wliich we ])asscd over, and yet another must be added to the series before my descrip-
tion of th(>m will bo complete.

" On our route acro.ss the continent, wo passed somewhat south of tho center of what
we may, perhaps, properly call the basin of the Upper Colorado, and did not, there-
fore, monnt (jnite to tho summit of its geological series. Going north from tho Moquis
villages, on the Lower Cretaceous mesa, our progress was arrested by a want of water,
tho surface being everywhere cut by deep canons, by which it is drained to excess,
cviu-y rain-drop which falls finding its way immediately into tho bottom of these ra-
vines, where it is hurried oft' to the far deeper canons of the Colorado and its larger
tributaries. ]3efore wo turned back, liowever, we had approached nearly to tho base
of a wall rising abruptly from the mesa in which we stood, to tho height of more than
1,000 feet. This wall was as white as chalk, and rcllected tho sunliglit like a b.arik of
snow. It is evidently the edge of another aud higher plateau, aud apparently reaches
to tho Great Colorado, wliere it caps the 'high mesa,' forming part of tho stupendous
mural faces, presented toward tlio south aud west, which were distinctly visible whea
we had receded from them to the distance of a hundred miles."
"What is tho character of this upper mesa I had no means of determining at this

time, aud even now there may be some question about it ; but I have scarcely a doubt
that it is composed of tho Upper Cretaceous strata, tho equivalent of tho ' white chalk-
of Europe."
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* On the road from Port Mojave to Prcscott very few sedimentary

rocks are exposed to view. The slope from the Coh)rado Eiver to the

Blaek Mountains is thickly covered with the detritus from tlie range,

and only in the deepest of the dry arroyos running up from the river

toward the mountains, beds of coarse conglomerate, and in one instance

a thin layer of soft, gi-ay limestone, are seen in the steep sides. The
pebbles forming the conglomerate are firmly cemented, and consist of

granites, porphyries, trachytes, and quartzite. Tlie Black Mountains
exhibit the greatest variety of erupted rocks I have ever met with in a
single locality. They arc porphyries, trachytes, and basalt, exhibiting

the most vivid and varied colors imaginable. On the eastern Hank of

the range yellowish-gray, soft sandstones occur, which are in places con-

siderably inetamorphosed. The valley between this rauge and the fol-

lowing one to the east, the Cerbat Mountains, is fifteen miles wide, and
slopes from either side toward the middle. It is much higher than tlie

sloping ground west of the Black Mountains, and entirely without
water. The Cerbat Eange consists in its great mass of granite and
syenite, but ])orphyries, trachytes, and trap occur on both Hanks. East
of it lies the great Hualpai Valley, higher than the foregoing, and
some twenty miles wide from east to west, while north and south it

stretches from the big bend of the Colorado to the Mojave Eange. East
of the road leads over the granitic foot hills of the Aquarius Mountains

'

and over a series of low hills and through canons, all exhibiting gra-

nitic and metamorphic rocks, to the Willows. Still farther east the
valley of Eort Eock Siirings exhibits immense masses of gray and red-

dish-brown sandstones, which, in several instances, cap isolated granite

cones. They have preserved their hoi'izontal position in all these cases,

the valley being evidently one of erosion. These hills present a curious

aspect, their sides being gently sloped for two or three hundred feet

from the base, and then, Avhen the layers of stratified rock are reached,

suddenly exhibiting a cap of from 30 to CO feet in thick;iess, with per-

pendicular edges all around, so that it is difficult to gftin access to the
top. On the top of several of these hills are the remnants of old Indian
towns, the last steps to which could evidently not be ascended except
by ladders. To the east of this point the i-oad leads entirely over red and
gray sandstones, foi'ming a surface rapidly ascending toward the Aztec
Eange, which is crossed by the pass of the same name. The canon
leading down to the eastern foot of these mountains exhibits coarse-

grained granite capped tor twelve miles by a continuous thick layer of
brown sandstone dipping to the northeast. From this point to Prescott

.

the road leads southeast through Williamson's Valley, a beautiful agri-

cultui-al district, exhibiting no stratified rocks, and then .over the up-
turned edges of the metamorphic rocks forming the foot-hills northwest
of the Sierra Prieta to Granite Mountain and the valley of Granite
Creek, where Prescott is located.

The geology of the valley of the Great Colorado, from Fort Mojave,
may be indicated in a few words. Tlie sedimentary strata of the entire

valley consist of Quaternary and Tertiary (?) gravels and conglomerates,
varied in a few localities by a Ijiyer of white, infusorial earth, as in the
side caQon southwest of the Chemehuevis Valley. The bottom-lands
consist of calcareous sands and clays, the former predomiimtiug. A
great number of mountain chains skirt both banks of the stream, some-
times coming quite up to it and crossing it, and in a few cases running

• The remainder of this chapter is left in the first person, as Mr. Eilers transmitted
it to me, and in bis own words.—E. W. R.
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parallel to it. These mouiitaius are composed of granites, syenites,

porphyries, trachytes, greenstones, basalt, and nietauiorpliic slates, and
most of thcni contain a vast number of mineral veins. They arc quite

destitute of vegetation and very rugged in outline, presenting the most
fantastic shapes and imparting to the entire landscape a somber,
dreary hue.

Th<i country intervening between the Gila route on the south and the
Mohave I'onte on the north is crossed by the road I'vom La Paz to

Wickenburg. Tliis road, one hundred and twenty-eight miles long,

leads over a continually rising plain, which is only in one i)laee, at the
so-called " Granite Wash," broken by an upheaval of coarse grained
granite. Tlie mesa is covered throughout with the detritus from the
mountain chains visible to the north and northeast, and exhibits no
rocks in place until the cailons and ravines leading to tiie Hassyampa
above Wickenburg arc reached. Here the same metamorphic slates and
quartzites, with occasional porphyries and basalts, are exi)osed, which
are mentioned before as occurring to the south and southwest of Wick-
enburg.

I have thus endeavored to give a general outline of the geology of
the known i)ortions of Arizona Territory, well aware that it will require
very extended and protracted surveys to definitely settle its details and
their relations to each other over so vast an area. The latter is especially

dillicult from the absence of fossils in most of the exposed sedimentary
strata, and their extraordinary frequent dislocation and mctamori)hosi3
by intruded igneous rocks. These exist in the Territory in greater
abundance and variety and I think of moi'C diUerent ages than in most
countries of which the geological structure is now known, and it is

therefore not surprising that they are so extensively and generally ac-

comi)anied and crossed by veins containing the ores of nearly all the
useful metals.

YAVAPAI COUNTY.

The mining (listricts of the Sierra Prieta.—The Sierra Prieta has been
repeatedly mentioned in the preceding pages. Tlie ch;M-acteristics of
this important range differ entirely from those of the mountain chains
to the south, southwest, and west of it. While the latter rise suddenly
out of th(! level i)lains and mesas like rugged islands out of an ocean,
surrounded on all sides, as it were, by the level sea of sand and gravel
up to the very foot of their craggy sides, the main granitic axis of the
Sierra Prieta is on both the northeast and southwest slopes flanked by
a multitude of low hills stretciiing away from the central line of the up-
heaval ior many miles, and Joining around its northern as well as its

southern terminus. On both these extremities, however, the decline iu
altitude is much more sudden than along the sides of the range, thus
forming on the northwest Granite Mountain, a grand mass of granite,
visible lor many miles in all directions, and on the southeast Bradsbaw
Mountain an e(pially precipitous but not quite as rocky elevation. The
foot-hills on both sides of the chain consist of metamorphic slates, which
are highly inclined and frequently even vertical. On the northwest,
north, and nortlieast these slates course parallel to the main granite
spine, but towsml the southeast they iini)iiige on it more;ind more, and
part of them even form the east side of the Bradshaw Mountain, and
cross its southeastern slope.

In the Sierra Prieta and its foot-hills are located some of the most
important mining districts of Arizona. They assume especially higher
importance because iu these districts the items of wood and water are
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.ibuiulautly provided for—a recommendation which cannot bo applied

to most of the other mining districts of Arizona. A nuniber of creeks

h(>ad in the Sierra Prieta, the most important of M'hich are thi' forks of

the Hassj-ampa, Lynx, Big Bng, Turkey, Walnut, and Granite Creeks.

Tliey flow into the Hassyampa, Agiia EriO, and Verde or San Francisco
Kivcrs, and in ordinary seasons contain siiliicieut water the year around
to run stamp-mills. For extensive placer-mining, however, they furnish

enough water for about half of the year only.

The whole main range of the Sierra Prieta is covered with timber,

and the northeast slope is especially thickly covered with a most beau-
tiful pine forest. The valleys and mountain-sides are everywhere cov-

ered with a thick growth of bunch-grasses, including two kinds of gra-

ma
j
and the magnificent i)iues, the meadow-like surface here and there

varied by irregular piles of granitic boulders, and the deep and narrow
valleys of the main creeks, impress upon the region the character of a
park laid out by nature in the grandest and most picturesque style.

Hassyampa district is situated on the southwest Hahk of the Sierra

Prieta, on the two forks of the Hassyampa Kiver and JIaple Gulch,
The district was llrst visited and organized by prospectors in the si)riug

of 18G4, originally to work the placers only, but subse(piently a largo
number of quartz veins were discovered and located. At the present
time few of the quartz leads in this district are worked, but the placers

along the several affluents of the Hassyampa .and those on the main
stream furnish employment for quite a number of miners. The phicer-

gold is distributed everywhere in the district—even the heads of the
smallest side-valleys and the slightest depressions on the top of the
mountains containing it. The earth and gravel containing the gold are
nowhere deei), hardly ever more than 6 feet, and the whole detritus is

evidently of local origin, and furnished by the decomposition of the un-
derlying granitic and mctamorphic rocks with their veins. The narrow-
ness of the valleys—often only 12 or 15 feet wide—has prevented placer-

mining on a large scale, and the danger from Indftns for a small num-
ber of whites collected at any one point has also deterred many from
following this branch of mining. According to the best information I

could obtain, these i)lacers pay from $3 to $0 per hand per day—a yield

which, in Oaliibrnia, would be considered quite satisfactory; and, in iso-

lated cases, as much as $200 per hand has been obtained. The placers

on the main creeks, where water is abundant for the rocker and sluice-

boxes, have, to a great extent, been worked over ; but at the heads of
the valleys this is not the case. Nor will these higher placers ever bo
avail.able for i)ro(itable working, except on a small scale during winter,
after the melting of heavy snows, simply because no sui)ply of water can
be brought to them, unless the climatic conditions of tiie country bo
entirely changed. The drought during last year was very se\ ere, and
hindered washing for gold greatly, but the next season it is hoped will

make up for this, and several long flumes are now under construction.
The number of quartz veins in this district, as indeed in every one in

the Sierra Prieta, is astonishingly large. Only a few of them, however,
have been prospected in depth, and all of these revealed the un])leasant

fact that the decomposed quartz carrying free gold reaches only down
to a small depUi—generally 30 to (iO feet—where water is encountered
and the undecomposed sulphurets of iron, copper, lead, and zinc. Al-
though these are in nearly all cases gold-bearing, they have so far not
been available as a gold ore, for the lack of a cheap process to benefi-

ciate them. Most of the veins in this district occur in either syenite,

greenstone, or metamorphic slates. Although, as mentioned before,
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>nly a few of these veins are at present worked, I will enumerate some
of them in tlie following as an illustration of the character of the lodes
in this district

:

The Chase vein is situated on a long hill on the southeast bank of the
Upper Hassyampa, about ten miles nearly due south from Prescott,
with which it is connected by a rough mountain road. The country rock
here is syenite and greenstone. The vein is 2J to 5 feet wide, strikes

northeast and southwest, and dips about 75° northwest. It is opened by
two shafts on top of the ridge, from one of which a level is run northeast
toward the othei", at a depth of 20 feet from the surface. The two shafts
are about 50 feet apart, but the level has not been cut through be-

tween the two. The vein is also opened by a tunnel.over 200 feet in

length, running in on the vein in a southwest direction, from the mouth
of a ravine close to the Hassyampa. In the shafts, quartz slightly col-

ored yellow by ochreous products of decomposition is met with, and in

the tuiuiel, striking in on the vein about 400 feet lower, the white quartz
is filled with the sulphuret of iron, often crystallized, and constituting
about 3 per cent, of the ore. In the ten-stami) mill ei'ected on the Hass-
yampa, less than half a mile from the vein, the decomposed ore is

eported to have yielded from $7 to 820 per ton, while the concentrated
ulphurets assayed from $35 to $130 per ton. The above yield of the
lecomposed ore is not sullicient to pay for woi-king at this place, and
he esi)eriments made for working the sulphurets proved a failure. The
nill was driven by steam-power, but the engine is now removed. There
arc two batteries of five I'evolving iron stamps each, and copper-i)lates.

The concentration of the iron pyrites was imperfectlj^ carried on in a
Hendy concentrator, but their roasting in a curiously-shaped revolving
wrought-iron cylinder, which was heated from the outside, and the
amalgamation by some mysterious electrical process, in a wooden tub,

were the most amusing partof the process. It was a total failure. This
property lies in the midst of a splendid pine forest, as do all the follow-

ing ones in the district.

The Lion is a large vein in mctamorphic slate on Maple Gulch, an afflu-

ent of the Hassyampa, tliree-quaiters of a mile above their conlluence,

and eleven miles from Prescott. It runs along the south side of the
ridge dividing the Hassyampa and a fork of Maple Gulch, and can be
plainly traced for over a mile. It is not opened, except by prospecting
holes, where it shows a width of C to 7 feet. The ore is a porous quartz,

tilled with hydrated oxide of iron, and prospects well, especially a gos-

san like red layer of about 2 feet in width in the middle of the vein.

This ore has yielded in an arrastra $28 per ton, but the vein, being
owned by i)oor men, without means, is not worked now. Higher up the
hill this same vein carries decomposed copjier ores, red oxide, and green
and blue carbonates, which show gold when pros[)ected.

The Chloride and Morning Star are two claims on the same vein on
the opposite banks of the Hassyampa, below the foregoing and a short
distance below Smith's water-wjieel and arrastra. The vein stands
nearly vertical between greenstone on one side and greenstone-slate on
the other, strikes northeast and southwest, and is 4 to 5 feet wide. The
country-rockjust mentioned is often very close-grained, and passes into
basalt, carrying much olivine. This mineral is very frequently met with
in all the erupted rocks of Arizona, not alone disseminated through their

mass in crystals, but still more frequently tilling small scams running
in all directions. The vein contains yellow sulphuret of copper in the
quartz almost from the very surface, and it is in one part of the vein
quite solid. Even those pieces of quartz which have a decomposed
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appearance show sulphurets of iron and copper when broken. A quan-
tity of this ore worked at the Chase Mill is reported to have yielded $33
per ton in free gold, and assays of the concentrated sulphurets, I am
assured, liave yielded over $500 to the ton. But if this be so, I cannot
see why the vein is not worked, for the facilities for working it cheaply
by tunnels are uncommonly good, and the distance of the vein from the
Chase Mill is hardly more than one nnle.

The Astor vein, six hundred yards above Davis's cabin and arrastra,

higher up on the llassyampa than the foregoing, stands in greenstone.

It is only one foot wide, strikes northeast and southwest, and dips
steeply southeast. The ore is a highly ferruginous, porous (juartz, a
few tons of which, worked in au arrasti-a, have yielded from $50 to $70
per ton.

The Br.audon, a short distance above the foregoing, is 18 inches wide,

and strikes northeast and southwest, as exposed in a small shaft about
7 feet deep. The ore is a ferruginous honeycomb quartz in which free

gold is visible. It is worked to a small extent.

The Senator is a large quartz vein about a mile above Davis's cabin,

crossing a ridge on the left bank of the llassyampa. It strikes north-

east and southwest, and dips steeply northwest. In a short tunnel
driven iu on the course of the vein near the creek it is C feet wide, and
contains dense white qnartz filled already a few feet from the surfac

with undecomposed iron pyrites and some zinc-blende. These mineral,

are very evenly distributed through the quartz, and constitute about

.

per cent, of the vein-matter. I noticed many druses in this vein which
are covered with beautiful quartz ci-ystals. The jiyrites are also I're-

queutly crystallized. Tliere is no free gold visible, but the pyrites are
reported to assay $40 per ton. The Senator is a contact-vein between
granite and greenstone.

The President .and Victoria are two veins carrying both very porous
brown quartz. They are situated at the extreme head of Maple Gulch,
and lie both in metamorphic slates, striking like these northeast
and southwest, and dipping southeast. The former is opened in pros-

pect holes 3 feet wide, the latter from 2 to 5 feet. A few tons from the
first, worked in an arrastra, yielded $40 per ton.

The Sterling mine has become quite famous, as much on account of
the richness of the sulphurets it contains as from the repeated failures

iu working them. It was discovered in 18CC, and is located six miles
south of Prescott and one mile from the llassyampa Kiver. It has
changed hands several times, and is at present owned by a San Fran-
cisco company. It occurs in greenstone and metamorpliic slates, par-

allel to which it strikes northeast and southwest, and dips with them to
the southeast. There are very large croppings of bi-owu-streaked quartz
on the surface, which have yielded in the mill belonging to the company
from $lo to $20 per ton. The vein is opened by an incline 5 by 6
feet and 118 feet deep. The largest body of ore was encountered
from the surface to a depth of 53 feet, where the quartz was IG feet
wide and filled with iron and copper sulphurets, the former largely pre-

dominating. This chimney continued of the same size for 100 feet along
the strike of the vein as far as explored, but in depth it gave out
below the 53-foot level, the vein-material down to tlie bottom of the
shaft being slate, with many quartz seams and lumps, and full of pyrites.

Part of the chimney above the 53 foot level is stoped out, and piles of
this ore are still lying on the dump and at the mill. This sulphuret-
bearing quartz yielded, in a lot of 100 tons, $15 per ton in free gold.

The sulphurets were concentrated and worked imperfectly by chloriua-
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tion, and $000 more were obtained from tbe lot. The snlplinrots con-

stitute about 10 per cent, of the ore. The iron pyrites yielded, by
assay, i'rom $i>i) to $000 per ton, while tbe copper sulphnrets never

assayed higher than 830 per ton. This is remarkable, as it is contrary

to all experience in Colorado, New Mexico, and at otlier locabties in

Arizona, tbe copper pyrites proving generally tbe richest in gold of tho

two.
The stamp-mill belonging to this mine is erected about three-quarters

of a mile east of the mine, and one-half mile from the Ilassyampa, in a
very nnfortun;'te locality, on account of the scarcity of water. Thi.s

might easily have been avoided by locating it on the ilassyampa River,

v/bere there is plenty of water all tbe year round. It has ten iron

stamps arrayed in two batteries and long copper plates. From those and
an inclined plane tbe pulp runs into two Ilungerford concentrators and
blankets. Tbe concentration of tbe snli)burets is imperfect. Cblorina-

tion works, consisting of a long reverberatory roasting furnace of a. ca-

pacity of fonr tons per day, and the necessary vessels for tbe develop-

ment of chlorine gas, as well as wooden taidcs for the reception of tho

roasted ore, are also erected at this mill, but they have never been in

perfect working order. The mincf and mill are now both idle.

Tlie country in the vicinity of tbe Upper Ilassyampa is considered

very dangerous on account of roving bands of Apaches, and, indeed,

only a few days before my visit to the district an old miner bad been

killed and brutally mutilated close to the Astor lode. This man, 1 was
told, was the last one of a party of twenty, wiio bad come to the coun-

try fifteen years ago, and all of whom had been killed at different times.

Turkey Creole dintrict.—In i)assing over the divide Iwtween tiio bead-

waters of the Ilassyampa and those of Turkey Geek, tbe trail leads

over alternating zones of quartzite and granite, greenstone and green-

stone-i)orpbyry, tbe latter in some cases assuming a slaty structure. In

one of the last-mentioned zones occur on the Turkey Creek side of tho

divide several veins which carry galena. Oue of these is the Cyclop,

a small vein, about 10 inches wide,c&ntaining coarsely crystalline, solid

.
galena. It strikes northeast and southwest with the slates, and dips
80° southeast. It is only opened slightly in a few ])rosj)ect-holes.

The Ilomestake is another large galena vein, lower down in tho ra-

vine, southeast i'rom the foregoing. It is 4 feet wide, strikes northeast

and southwest, dips 90° soutlieast, and carries a heavy ontcrop of por-

ous, hydrated oxide of iron on top. This is colored in some instances

by an efllorescence of carbonate of copi)er. There is a shaft sunk on it

which, at the time of my visit, was full of water. Pieces of lead ore on
the dump attest tliat the ore reached by it is galena, slightly mixed
with copper pyrites.

The Goodwin occurs about one mile and a half lower down than tho

foregoing, on a series of low hills, on tho left bank of Turkey Greek,
and one-half mile from that stream. It lies in a bed of yellowisli-whito

metamorpliic clay slates, parallel to their strilce, which is like that of all

tho metamorpliic slates of the northeast flank of the Sierra Prieta,

northeast and southwest. The vein, although narrow, has been traced

for over a mile in length, and is opened by a shaft 50 feet deep, and
three or fonr open cuts along its strike. Tho width in these places

varies from G to 10 inches, and the character of tho ore is throughout tho
same. It is quartz, containing green and blue carbonates of copper,

chloride of silver, and lower down fahl-ore. This ore assays over $300
per ton, and this amount per ton has been extracted from a shipment of

about one thousand pouuds, which was sent to San Francisco to be

H. Ex. 10 16
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tested. In the above-mentioned sbaft the vein dips for the first 25 feet

90° nortlnvest, bnt becomes here suddenly imu:h flatter. This mine, al-

though rich, cannot be worked to a pi'olit at i)resent, on account of its

small size.' It could not reliably supplj^ a mill with ore, even if opened
by an extensive system of shafts and tunnels. But whenever the cost of
transportation to and from this country is reduced to within reasona-
ble bounds, the ore of this vein, worked in connection witli the (lalena,

mentioned before, in blast furnaces, will become very valuable. Timber
for such a i)urpose, both pine and live-oak, is abundant in the neighbor-
hood of this part of Turkey Creek.
The Capital is a silver vein, a few miles from the Coodwin, and car-

ries ores very similar to those just described. It is also a narrow vein
and undeveloped.
A number of gold veins have been located and opened in this district,

and a splendid stamp-mill was erected by the Bully Bueno(J<)mi)any, but
none of the mines have proved successful. The claim on which the most
work has been done is the Bully Bueno, which is a de])osit quite as sin-

gular as its barbarous name. It is one of the many illustrations, so fre-

quently met with in the West, of " howminingought no* to be carried on."

A si)lendid twenty-stamp mill was built by this company, an eastern as-

sociation, before the mine was in the least developed, and when this was
finally accomplished, it was only to ])rove that the mine was not worth it.

The mining works are located on two hills, separated by a deep gulch,

about one and a half miles south of Turkey Creek. The dei)()sit is an
irregidar body of quartz, filled with large patches and threads of horn-
blende. It occurs in metamorphic slates running northeast and southwest,
and dipping steeply to the northwest, and the quartz bodies strike and
dip with tliem. These constitute no vein, but are lenticular masses, en-

tirely independent of and overlapping each other, as plaiidy shown in

the shafts and tunnels. These are well planned and located, and had
the mineral matter proved sulliciently rich to pay, they could have sup-
plied a twenty-stamp mill with ore.

]S\'ar the top of the southern hill a cut along the vein 300 feet long,

and from -0 to 30 feet deep, has been made, and the hornblendic quartz,
here 3i to 4 feet wide, has been entirely removed. Lower down on the
hillside is a tunnel GO feet long, in which a winze is suidv to the depth
of 40 I'eet. Still lower down, and about 100 feet above the bottom of

the ravine, is another tunnel, 230 feet long. In this tunnel are two
shafts ; the one near its mouth is in the hanging wall of the deposit, and
strikes it at a depth of 35 feet; the other is a sliort distance in the tun-

nel, and is sunk on an incline of 85°. In this tunnel the lenticular

shai)e of the deposits is well shown. Where the second shaft is sunk,
the body of ore followed in the tunnel from the surface thins out and
finally ceases, and another one is met with in a crosscut of <S feet in

length in the hanging wall. Where fullest developed these bodies are
7 feet wide. Hornblende is found in great quantity in the quartz
throughout, but not a trace of pyrites. It is claimed that at one i)oint

at the surface, where the hornblende was entirely decomposed, impart-
ing a rusty color to the quartz, this ore yielded over $101) i)er ton in ar-

rastras, and that a number of tons of this ri(!li ore were so worked,
whereupon the property was sold to the company which now owns it.

It is certain, however, that the great bulk of Ihe ore does not contain
more than $(> per ton. Large piles of this lie about the mouths of the
several shafts and tunnels and at the foot of the chute, which is built in

a substantial manner from the lower tunnel to the bottom of the ravine,

where wagons were to receive the ofc. On the opposite hill occur two
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zones of tlie same nature as the one jnst described, one of which lies

very nearly in line with the works on the other side, wliile the other is

parallel to the first and west of it. The eastern one has been ()i)ened

by two inclines. In the upper one, which is 15 feet deep, a body of
quartz and hornblende shows right at the top, but it pinches out 4 feet

from the surface. The remainder of the shaft is sunk in slate. The
lower incline is sunk 40 feet deep upon a large mass of quartz and horn-

blende, at least 8 feet wide. At this point, it is claimed, the ore was
found at the surface which proved so rich in arrastras. Tlie mill on
Turkey Creek was evidently a substantial structure, and contained
twenty stamps, run by a steam-engine. It has been burnt- to the
ground by Indians during the last spring, and the rusty and bent rem-
nants of the stamps and other machinery, entirely worthless in this

place, are all that remains. The distance from this place to Prescott,

by a very good trail, is twenty-two miles
;
by wagon road, about forty.

A number of other gold veins have been opened in this district, and
'on a few of them considerable work has been done ; but none were suc-

cessful, and their shafts and tunnels are now impassable.
Bradshaw district.—Bradshaw Mountain forms the southeastern

extremity of the Sierra Prieta. It is connected with the main range by
a series of low hills occupying a depression between it and Mount Union.
But while the trend of the main ridge of the Sierra Prieta is northwest
and southeast, that of the two high parallel ridges, forming the Brad-
shaw, is nearly at right angles to the former, being a little north of east

and south of west. These two ridges are connected by a lower spur,

which, leaving the most northern of the two main ridges in about its

middle, joins the southern one not very far from its southwest terminus.
About one-half of the northern mountain is composed of granite, the
remainder of metaniorphic slates, greenstone, and porphyry. The bulk
of the soutlu^rn ridge and the spur connecting the two are nearly
entirely composed of metamorphic rocks, greenstone, and porphyries,
only the southwestern end of the ridge exhibiting granitic rocks.

Both the main ridges of the Bradsliaw are over 9,000 feet above the
level of the sea, and rise above the low hills, forming the connecting
link with the main Sierra Prieta, at least 2,000 feet. The ascent is

very steep on all sides, so that on the trail leading up the mountain side

the rider must dismount. Magnificent gorges come down from the
range on the northwest and southeast ; and between the two ridges on
the east side of the connecting spur exists a broad valley, through which
the main streams, Poland and Arrastra Creeks, liasten toward the
"Black Caiion," formed by the close approach of the two main ridges
toward the east. In this valley, which, although it has an outlet, is

called the "Basin" by the miners, on account of its shape as seen from
the top of the northern ridge, occur some of the richest veins in the
district on the contact betw'eeu the greenstone and syenite and in the
latter.

The large pine, which disappears on the connecting hills between the
main Sierra and the Bradshaw, again appears on the latter, and covers
it thickly from top to bottom; and grass, which, however, covers the
whole region, grows most luxuriantly and plentifully on its very top.

The portions of the mountain underlain by granite and syenite are,

throughout, covered with several feet of earth, while those underlain
by slates, porphyry, and greenstone, show less earthy matter and a largo
amount of boulders and slate detritus.

The Bradshaw district in its present boundaries is a new district.

One of that name was formed several years ago nearer to, and in
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tlic " Black Canon," and several very good veins, which yielded rich

gold-ores, were located and worked; bnt the mines had to be given up
on acconnt of tlio Apaclies, who were very numerous in the " Blacli

Canon." The Ballenciana especially is a large vein, and produced ores
yielding in arrastras $100 per ton ; it was at one time reported sold to

an eastern company. The present " Bradshaw district " is located on
top of the more northern of the two main ridges. Tiiediscovery of the
lodes of this district created quite an excitement during the si)ring and
sumuier of last year, and soaie of tlie veins Iiavo really produced very
handsome yields. By far the most of tlieni, however, are only locations,

opened in some cases by cross-cuts and shallow shafts. AH tlio veins iu

the district liave a northeast and southwest strilic, and dip either to
northwest or to southeast.
The Bradshaw vein was discovered in March, 1870. It is located on

the west side of a deep ravine, running from the northern main ridgo
of the mountain toward tlio north, strikes northeast and southwest,
and dips steei)ly northwest. It is opened by several cuts along its*

course, one of which is about 20 feet long and 8 feet deep. The vein is

20 inches wide, lies between greenstone and i)orphyry, and contains »
yellowish-brown decomposed (]uartz, with carbonate of lead and arseni-

atc of iron. This ore prospects well in free gold, but has not been
tested ill large quantity. The location takes 1,000 feet of the vein.

The Bradshaw first extension southwest is 800 feet long, and the
open cut ou it exhibits the same characteristics of the vein as the fore-

going.
The Mountain Springs is located on the western slope of the same

spur as the foregoing, but farther to the south. It lies between horn-

blende slate on the hanging-wall and syenite on the foot-wall, strikes

northeast and southwest, and dips with the slates about 80^ southeast
I'or the first 10 feet, wIku'o the dip changes to the opposite direction.

The shaft on it is 20 feet deep, and exhibits 2.J feet of ore in its bottom,
while it was blind at the surface. The ore is brown porous quartz, with
carbonate of lead and much argillaceous matter. It contains spots of

arseiiiate of iron, like the foregoing. The location is 1,000 feet long on
the vein, and is owned by Captain Shoup, Win. Cole, A. Austin, and
Mr. Dougherty. The ore prospects well. The Black Chief and Louis-
iana are two small veins containing similar ore, and lie three hundred
yards I'artlier south

;
they are parallel to the Mountain Springs.

The liichmoiid is opened on to[) of the northern main ridge of tlio

Bradshaw ; strikes like the others, and dips 85^ southeast It occurs
in greenstone, and the shaft, sunk on it to the depth of 22 feet, exhibits

a vein 2i feet wide of brown honeycomb quartz, containing throughout;
much hydrated oxide of iron, arseniato of iron, and carbonate of lead,

with i'ace gold. On both sides of this quartz vein occurs white, clay iu

bands and patches. The length of the location is 1,000 feet. It is owned
by A. Austin and others.

The Aztec lies farther ea.st than the foregoing, on the same I'idge, in

greenstone, containing much olivine in large patches. It is ojicned by
a small shaft, which shows the vein to bo 15 inches wide at the bottom,
while at the top it was blind. The character of the ore is entirely that
of the foregoing. The location is 1,000 feet long, and owned by A.
Austin and others. Both the last-named veins run toward tlio north-

east down into a ravine, where they can be opened by tunnels 200 feet

lower down than the discovery shafts.

The Del Pasco is the vein which has caused most of the excitement
raised in regard to the Bradshaw district. It is situated on the east
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slope of one of tlie spurs running down from tlie main ridge toward
the north and east of the foregoing veins. It is a contact-vein, its foot-

wall being a light drab porphyry, while its hanging wall is greenstone
slate. Like the others, it strikes northeast and southwest, and dii)s south-
east. At the time of my visit, (October, 1870,) an o])en cnt about one
hundred and fifty yards in length had been made, and the ore taken out
for a depth of I'rom 8 to 15 feet. The deepest.shaft was only 20 feet deej).

These oi)enings showed a vein of from 18 inches to 2 feet, consist-
ing of pretty much the same minerals as those enumerated above, only
the vein matter was softer and contained more argillaceous matter and
yellow arseniate of iron. Tiie latter is most concentrated in a streak 6
inches wide running along in the vein, sometimes in the middle and
oftencr on either side. Tliis is the richest in gold. The ore had been
worked so far in two arrastras erected close to the vein on a little stream
in French's Gulch, and the lirst lot of (ii tons had yielded 112 ounces of
gold, selling for $L7 per ounce, malcing a little over $1,900. The second
lot of 20 tons, according to the owners, and of 27 tons, according to
some outsiders, had given a product of llOA otuices, or $1,980. Even
assuming that the last version is the true "one, the yield of $73 per
ton must be considered an unusually good one. At the time of my visit

preparations were being made to trans[)ort to the mine a four-stamp
mill, to be run by steam, an undertaking which, on account of the great
steepness of the mountain, was by no means easy to accomplish. I have
since received advices tliat the mill has.been successfully erected, and
that the vein is now 4 feet wide at the deepest point reached.

Tiie mining work at the time of my visit was badly ])lanncd and exe-
cuted, the open cuts being in many places filled in again by wasK;
material, and no tendency being visible to open the mine in dei)th and
secure reserves.

The original location is 1,000 feet long, and is owned by the Jackson
Brothers of Prescott, Chas. Taylor, Jas. Fine, and McOrackcn. Several
extensions on it are located, but not opened. There are two small veins
running parallel to the Del Pasco, 4 and 0 inches wide, on the same
slope below it. They are also contact-veins between porphyry and
slate, the dikes of the former recurring here very frequently. The ore
is of the .same character as that of tlie Del Pasco, but not as rich in
gold. A great number of similar veins are located and slightly pros-
])ected in this district. They are all on the same main iidge iind its

northern spurs. One fact is quite remarkable in coiniection with the
veins of this district: they all carry, besides the gold, more or less arse-
niate of iron and carbonate of lead, and the gaiigu'e is soft. This is of
course not injurious to amalgamation as long as the ores remain decom-
posed

; but small i)ieces of undecomi)osed galena and arsenictal jiyrites,

occurring even at tlie slight depth of I'rom 20 to 25 feet in some "of the
veins, though surrounded by decomposed matter, lead me to .suspect
that decomi»osition will be found not to extend far down, and that then
the same trouble will here bo encountered that prevents the working
of the Ilassyampa and Lynx Creek nunes in depth. But should the
galena be found solid enough to permit smelting, its connection with
the gold and ]iyrites can of course only prove beneficial for the pros-
pects of the district.

Pine Orom dintrict.—This district must not be confounded with
another of tlie same name, which was .several years ago organised on
"Pino Plat," on the western foot of the Bradshaw Mountain, and wiiich
is for the present abandoned, though some of its veins, notably the
Minnehaha, are reported as rich. The present Pine Grove district is
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located in " tlio basin" referred to above, between tlie two main ridges
of tiu) Bradsliaw Monntain, in the low spur of the two, and at least

1,800 f(!et lower than the veins spoken of under tlie head of '• Dradshaw
district." Tlie descent from the first or north ridge of the Cradsliaw to
this district is exceedingly steep and precipitous, as the trail runs now,
and this side of the northern main ri(lge is almost entirely composed of
nietamorj)hic slates. The. timber disai)pears on this declivity, and in its

stead the mountain is covered by thick chaparral. Lower down in the
valley the pine forest is met with again, co%'ering the whole basin and
the side and top of the second main ridge opposite.

The locations in this district were made later than those in the Brad-
sbaw, and the work done here amounts really only to prospecting. Two
arrastras are, however, built, and have been run on surface-ore.

The New Era is a vein running along a north and south si)ur of the
northern main ridge of the Bradshaw Mountain, and is at least 1,000
feet lower than the Del Pasco. It is a curious vein, the vein matter
being apparently nothing but a decomposed white feldspathi(! material,
with many quartz segregations, occupying a rent in tlie syenitic granite.

It runs a little east of north, and dips 00° southwest, between smooth
and well-defined walls. There arc streaks of light, yellow arseniate of
iron in the vein, and the quartz is often crystallized. The fissure is ex-

posed in a shaft 15 feet deep, and has a very uniform width of about G
feet. This strange vein-matter prospects quite well throughout, as I

satisfied myself by repeate(\ tests, and in s])ots shows free gold,

which, however, always occurs in the quartz ])articles and the yellow
arseniate of iron. Tests of average vein-matter prospected .$20 to $25
per ton ; and I was informed that assays had revealed tlio pi-eseiice of
more silver than could be contained in the gold, tliough the gold itself,

to Judge from its light color, contains much.silver. As the ore resem-
bles very much that from the upper levels of the Comstock lode, which
afterward turned out to bo i)reijminently a silver lode, it will be inter-

esting to watch the future developments on this vein.

The Dexter is a vein running at right angles to the foregoing, and
contains a similar ore. It is very slightly opened.
The Belfast is another vein running northeast and southwest, and

dijiping northwest. It is 2 feet wide, and contains oiti somewhat simi-

lar to that of the New Era. It is, however, more quartzy and some-
what colored by hydrated oxide of iron and arseniate of iron. The small
shaft on this vein has inoduced some beautiful specimens of wire-gold.
The Osinipjia, a vein containing ore very much like the foregoing,

has the same strike and dip, and is l.J feet wide. The quartz is porous
and brown, and contains arseniate of iron. In tho 10-foot shaft the vein
has selvages on both walls.

All the foregoing veins lie in syenitic granite. The Burro and Shelton
are two adjoining claims on the same vein, both 1,800 feet long. The
vein occurs in granite, is 2J feet wide, strikes northeast and southwest,
and dips steeply northwest. The ore is a ])orous quartz, containing
much brown hydrated oxide of iron. The vein is opened by an open
cut 50 fe(;t long. Tliree tons of the ore taken from here have yielded
$38 per ton in the arrastra erected close to tho vein on Arrastra Creek.
But the tailings from this run are so ri(!h that a good color can be ob-
tained from tliem with a horn spoon. TIk; ore contains also some arsen-
iate of iron, but is much harder than that of the veins before spoken of.

The Young Vulture is a quartz vein in granite higher up the creek
from the last-named, and some 300 feet above the level of the vallej-.

Tho surface-quartz is brown and porous, and shows arseniate of iron
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and copper stains. It pans well, but a few feet down in tlio prospect
hole galena and copper pyrites make tbeir appearance. The vein lias

large croi)ping in spots along its course, but is generally not over 18
inches wide. Its dip and strike are the same as that of the foregoing.

The Ilagan, Chattahoochee, Benton, California, Espinosa, and a hun-
dred others are newly discovered veins in the district, but none of thetn

have as yet been developed.
The veins of this district, it will be noticed, differ from those of tho

Bradshaw district in their country-rock and in tho vein-inatter in so far

as it contains, with a single exception, no lead ores. The ore is also

more quurtzy and harder, and will probably always have to be worked
by stamp-mill process, for which the facilities in the district are satis-

factory. The two districts last under consideration liave, singularly
enough, never been infested with Apaches since their organization,

although the "Black Canon " and the Agua Frio Valley, wliere tliey are
found at all times, are not far distant. Between thirty and forty miners
and prospectors were employed in the district at the time of my visit.

I have since been informed that placers have lately been discovered
in the "basin." If so, they cannot be of large extent, as the valleys are
all narrow, and without bottoms on either side.

Walker (liHtrict.—This district is named after the pioneer of the
Prcscott region, Joseph Walkei', who, with a party of prospectors, in

186^, followed the Hassyampa liiver into tlio Sierra Trieta, and
crossed over into the valley of Lynx Creek, where they found rich

placers. These diggings have been worked more or less ever since, and
support quite a number of miners at the present time. Most of the
diggings on the upper creek have, however, been worked over, but
lower down, where the valley widens out considerably, much ground
remains to be worked. The diificulty in this lower part of tlie creek is

the insufficiency of the water supply, the size of the stream being
greatly diminished by the excessive evaporation going on during most
of the year, where the valley leaves the main mountain and enters the
lower foot-hills, which are not covered by timber. The material of
which these hills are composed, the metamorphic slates, cause also the
loss of much water by sinking.

During the last year the great drought has hindered placer mining
very much, and none of the four hydraulic claims along the creek have
been in operation, while the shallow placers have been worked to some
extent during about four months.
A great many quartz veins carrying gold have been located, and

more or less opened in this district, but few v.'ere being worked when I

visited the district, and both mills which have been erected here were
idle. The district is one of the most dangerous in regard to Indians,
who in the woods and behind the rocks tind excellent opportunities of
watching and waiting for a good chance to either steal the stock or kill

the miners themselves with impunity. Both of these performances take
place only too often, and as long as this state of aflairs lasts, outside
capital will be slow to invest here, and to extend a helping hand to tho
l>oor miner. Another cause of tho stagnation of mining here is tho
occurrence of sulphurets at inconsiderable depth in tho veins, which
cannot be profitably v/orked with the present high cost of transporta-
tion by any well known process.

The Flag is a quartz vein at the head of Lynx Creek in quartzite. It
strikes northeastand southwest, and dips 85° southeast. The ore is porous,
and of brown color, and has a w idth of U inches. Tlie vein is opened by
two open cuts in opposite hill-sides, and was worked during last summer
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by Mr. 0. Y. Shclton, wlio beneficiatcd tho ore in his arrastra lower
down the creek. It yiekls hmulsoinely, but is not near as rich as the

ore of tho Vernon, also owned by the same gentleman, who preferred

to turn his attention to that vein.

The I'lyinonth, a vein in the {jranito west of and close to the Eureka
mill, is opened by a little ])rospe(;ting shaft 10 feet dee|). It strikes

northeast and southwest, and dips 95° nortliwest. There are two bodies
of ore, separated by a horse li feet wide, exposed in the shaft; the ore on
the foot-wall is 18 inches wide, and that on the hanglnj^ wall 5 inches.

The ore is iron-stained, porous quartz, which prospects very well, but an
actual workin{>- test has never been made. The walls are smooth and
well defined. The Vernon is parallel to the foregoin-;-, but dips Hatter.

It is a narrow but very rich vein. Tlie width of pay-ore is in most
places only 8 inches, but it buljjes out sometimes to two feet. It is

opened alonj^ its strike for 000 feet or more, and ore is taken out to a
depth of from (J to 20 feet. A tunnel 125 feet long is driven in on the
vein from a ravine near the northeast end of the claim, which cannot
luu'e in any place more than 50 leet of stoping-ground above it. The
last run of ore from this mine jjroduced in Mr. Shelton's arrastra from
twelve tons a little less than $2,000. The gold is worth $17 per ounce.
The I5ox lilder is located on a hill northwest of and i)arallel to the one

on which the two last-mentioned veins are located. It strikes ])arallel to

those just des(!ribcd, but stands vertical. It is opened far 500 feet by an
open cnt, and here entirely stripped of decomposed ore. Its width here
is 3 to 4 feet, but in the bottom of a shaft 80 feet deep, near the north-

east end of tlie claim, the vein has widened out to 0 feet. The deeom-
jiosed ore has yielded from $25 to $40 per ton, but already at a depth
of 18 feet snlphnrets of iron, copper, zinc, and lead made their appear-
ance. One ])ortion of the vein 4 inches wide, consists of solid galena,

and at least 20 inches of the vein consists of snlphnrets sufliciently con-

centrated to need no dressing for smelting. At least 50 per cent, of the
vein are snl])hurets, and in a trial during last summer these yielded by
roasting and subsequent amalganuition $35 per ton, although the roast-

ing was done imperfectly. To Mr. Tiernau, who conducted the test, I
am indebted for this information.

Ahout 50 feet southwest of the 80-foot shaft, the vein narrows down
to a few inches, and the crevice is occupied by a mixture of solid galena
and copi)er i)yrites, which assay $40 per ton in silver, and contain only
.'1 trace of gold. Oidy 25 feet furtUer toward the southwest, tho vcitt

opens one again to l^feet, and carries porous quartz, which is, however,
also poor in gold. Further on the contents m gold increase until, at the
open (Hit, the quartz yields as above stated. The original location is

1,800 leet in length, but the vein lias been traced across an atlluent of
Lynx Greek, and on the opposite hill, where it is 2 feet wide, and
shows snlphnrets already 4 feet from tlie surface. This vein can be
worked to some extent by tunnels on its course, wlii(;h would bring in

200 feet of stoping-ground on one hill and 100 on the other.

The Monitor is a vein between the Box Elder and Vernon, and parallel

to both, but is opened further to the northeast. An o])en cut 30 i'eet

long ex[)oses a vein of rather solid-looking quartz, with brown spots of
iron ore, wliich are rich in free gold. The gold is of line size, like that
of all the Ijyiix Greek veins, witli the exception of that from the Tie-Tie
and Accidental.
The I'ine Mountain, an irregular vein in granite, with the same

general strike as the foregoing, contains quartz with coarse, cubical iron
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pyrites, and miidi zinc-blende. It lias been tested for 400 feet iu length,

and lias not yielded more than $10 to $12 per ton.

The Tie Tie runs nearer north and south than the remainder of the

veins of this district, and finally turns entirely northwest at right ansles

to the common strike, tying together, as the uiiners say, the other veins,

whence its name. In the first-mentioned jiortiou it dips east 85° and
afterward iiortlieast. It is open on the southwest end of the location

by an open cut 50 feet long and 25 deep, and shows an irregular crevice,

with many horses in it. In the shaft, however, tlie vein is solid, and,

at a depth of 18 feet, 4 feet wide. On the northeast end of the location

it is ojiened by another well-timbered open cut, 75 feet long and 20 feet

deep, and here the vein-matter varies in width from 4 to 8 feet; but
there are also several horses iu the crevice. No sulphurets have yet
been struclv. The decomposed ore contains arseniate of iron, and has
yielded in spots $100 per ton in arrastras. The last run, however, of

ore from the northeast end of the location, yielded only $10 per ton in

the Eurelca mill. This mill is, however, very imperfect, and it is more
than lilicly tliat much of the gold was lost.

The Twin, below the Tie-Tie, on the same hill, has the usual strike

of the veins in the vicinity, northeast and southwest, and dips south-

east. It is opened by two small shafts, which show the quartz 2 to 4
feet thick. It has been worked in arrastras, and is said to have yielded

$40 per ton.

The lleiiry Clay, opened in a small ravine, is a contact vein between
granite and greenstone. It is 2 feet thick, and the porous quartz shows
galena and carbonate of lead. It contains gold and a considerable
amount of silver.

The 15illy Pointer Ledge is, considering all the circumstances con-

nected with it, by far the best vein iu the district, and perhaps the most
valuable ill' all the Prescott region. It is lower down on Lynx Creek
than all the foregoing, and close to the stream. It lies in a. greenstone
dike, not far from its contact with the granite on the east, strikes north-

west and soutiieast, and dips very steeply to the southeast. The main
vein is, on an average, 4 feet 8 inches wide, but it has side-veins or
branches on both sides, which sometimes run along with it 8 to 10 feet

off on either side, and sometimes join it. These are often 3 feet, and
never less than 2 feet wide. The lead was discovered and located by
Win. Pointer, familiarly known as " Uncle Billy Pointer," an old Colo-
rado pioneer, who came to this country in 18G3, after having made and
lost a Ibrtune in one of the Gilpin County gold leads, which to this day
has a good reputation. Uncle Billy owns 400 feet on the lead, and ever
since 18UChe has"worked this property entirelj- alone for a living. He
is a fine specimen of a Western pioneer, one of the men who have always
kept in advance of the railroads, iind who don't feel well unless separated
from civilization by hundreds of miles of Indian country. He is now
quite old and white-headed, but he still does all his work without any
aid whatever, lie sinks his shafts and mines his ore, leaving his faith-

ful dog at the mouth of the shaft to watch for Indians, and when he has
dug out a bucket-full he ascends the ladder and winds it up himself.
In the same manner he takes it alone to his arrastra, which is close by,
and grinds his own ore by water-power, tlie 18-foot wheel of which was
built by his own hands. He has sunk two shafts, one 34, the other 22
feet deep, and three prospect holes of 10 to 12 feet in deiith on the main
vein and its branches. In all of them a splendid body of porous brown
quartz is exposed. A horse of greenstone met in one of the shafts cut
out again in a few feet. None of the ore worked so far has yielded less
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than $30, nor more than $42 per ton, and between these two figures the
whole contents of the vein vary in diflerent phices. In the deepest
shaft snli)hurcts of iron, copper, zinc, and lead were struck at a depth
of 30 feet, and in the bottom of tlio same shaft they are 7 feet wide and
very solid, so that they would immediately furnish material lor smelting.
In one of the side-veins to the south of the main lead occurs a G inch
layer of solid galena. In 18G0, the first year of his working the vein,

Uncle liilly took out $300; in 18G7, 1808, and 1869, $2,000; and in 1870,

$1,200. Considering the circumstances and the surrounding dilliculties,

the most prominent of which are the Indian troubles and the .distance

from wliicli Mr. Pointer has to get his supplies, (for he can neither plant
anything nor raise stock,) this yield is very satisfactory. There is sniii-

cieut water in Lynx Greek at this i)oint to run the arrastras continually
for six months by water-power; and Mr. Pointer told me that in one year
he had run for nine months. For a ten-stamp mill, driven by steam-
power, there is an abundance of water throughout the year. I am, how-
ever, inclined to believe that the ore of this lead will in future have to
be treated by smelting ; and whenever freights will become sufficiently

low to and from these parts so that the base metals, lead and copper,
will pay for their transportation, this vein will be a splendid basis iora
prosperous mining enterprise. There .are several extensions located on
this lead, one of 200 feet to the north, and one of 800, the IMcClellan, to
the south. Both of these have been worked to some extent, and the
value of the ore is the same as of that in the original.

The Accidental is another very good vein. It is located east of all the
others, on a high hill, on the opposite bank of Lynx Creek. It stands
in quartzite slate near its contact with gneissoid granite, and runs with
it in the usual direction, but dips 85^ northwest. This lead is 3 feet

wide, and has produced some of the richest ore in the district. The
quartz is jiorous, and shows free gold to the naked eye ; that from the
middle open cut, which is 30 feet long and 20 feet deep, and from the
30-foot tunnel continuing in on the same level, has yielded as high as
$100 and $150 gold per ton in different runs. Besides these, there is a
shaft 75 feet deep 200 feet higher up on the hillside, which was intended
to strike the tunnel ultimately. In its bottom the vein is 3J feet wide,
and shows sulphurets of iron and copper in abundance. Above the
shaft there are several open cuts from 10 to 15 I'eet deep and GOO feet

long. Another shaft, GO feet deep, is southeast of the one just men-
tioned; it has also struck sulphuret. Fifty feet below the first-named
tunnel, and at the bed of the ravine, a second drift, which is, singularly

enough, started in the foot-wall, is driven in 135 feet and cuts the vein
near its end. The ores encountered are solid sulphurets of iron and
copper, whi(;h would yield good material for smelting into nuitte. There
occur beautiful crystals of carbonate of lead and galena in this part of
the vein. This tunnel brings in about 140 feet of stoping-ground at the
second shaft. The vein is at present not worked, as I understand, bo-

cause some of the owners are not willing to or cannot furnish their i)ortion

of a working capital to ei"ect pro])er reduction works for the sulphurets.

The Eureka is a very irregular contact-vein, between granite and
greenstone, on which an incline of 00 feet in depth was suidv. The
quartz contains coarsely crystallized iron pyrites and little gold.

The Deadwood is parallel to the former in granite, and carries the
same poor ore. It is 8 feet wide, has the usual strike, the same as the
foregoing, and dips southeast. High expectations were at one time
entertained in regard to these veins, but they have not been realized.

The Eureka Mill, on upper Lynx Creek, and close to all these veins,
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has ten stamps, driven by steam-power, and no apparatus to catch the
gold besides the coi)per plates in the batteries. Formerly ai)rons,

covered with copper plates, were arranged instep-like manner outside of

the discharges from the mortars, and imperfect (ioucentrating machinery
was erected below ; but these are now removed. There is also a small,

caved-ia reverbei'atory and an arrastra connected witii the mill. It has
been running tor a few mouths during the summer, but was idle during
my visit.

The Thunderbolt Mill is about two miles lower down on Lynx (Jreek.

It consists of a thunderbolt crusher and four arrastras run by steam,
and was idle when visited by me. Tlie whole is well built, and ought to

reach good results with the ores of the district.

Big Bug and Goodwin districts.—These districts are situated about
six miles east of the last described, and twenty miles from Prescott by
trail, while by wagon-road the distance is mucli greater. It is dillicult

at present to draw the line between the two, but both are located on the
hills along the banks of the Big Bug Creek. Some placers have lormerly
been worked along this stream and its branches, but I am not aware
that any mining of that kind has been carried on in the district during
last year.

Many veins occur in theneighborhood, and a numberof them have been
opened and worked to a considerable extent. At the time of juy visit,

however, only one mine was in successful operation. The country is

considered dangerous on account of the Apaciies, whose trails lead
across it, and suffers from a scarcity of water, except in the immediate
vicinity of the creeks.

The Big Bug vein occurs in syenite, less than one mile from the mill

of the same name. It is a two to four foot vein, running nortlieast and
southwest, and dipping steej) to the northwest. The quartz is full of
patches of hornblende, which at the surface is decomposed, imparting a
brown rusty color to the vein. Yellow sulphuret of copper occurs in it

in irregular spots along its course, and these i)ortions contain gold.

There is a shalt on it 50 feet deep, and some small levels have been run
from it. Tlie gold extracted from this ore is reported to have been much
coarser than that from the following mine ; it is not iu operation at
present

:

The Eugenia (original location) is not in operation at present ; but the
extension furnishes the ore for the Big Bug Mill. The vein is worked
by Messrs. Hitchcock and Gray, the latter of whom is the superintend-
ent at the works. I am indebted to this gentleman for much valuable
assistance in regard to tiie examination of his own mine and mill, as
well as that of the other veins in the district. Tiie Eugenia is located on
the high Rill between the two forks of the Big Bug Greek, and the shafts
and cuts at present worked are not more than one and one-half miles
above the mill. They are all' on the top of the hill, the highest at a
point 350 to 400 feet above the spot where the right fork of the creek
crosses the vein. This occurs in a belt of metamorphic slates, which
runs northeast and southwest, between syenite on the southeast and a
dike of greenstone on the northwest. The latter is very close to the
vein, anil sometimes sends offshoots into it, forming hard horses. Tiio

lead strikes with thestratiflcatioii of the slates, and hasoftena very slight

dip to tiie southeast, whi^e in places it appears vertical. The original

location is oi)ened by a tunnel running in from the left fork of JJig Bug
Greek, but not worked now. I could not enter this tunnel ; but the oro
on the dump shows nuich sulphuret in the quartz, which is said to assay
well iugold, and the quartz has, besides, yielded $13 per ton iu free gold .
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At present this portion of tlie vein is not worked. The mining works
of tiio extension to the sontliwest are principally on top of the hill,

and they are sufficiently advanced to give a good idea of the character
of the vein. It is opened and prospected by actual working tests Ibr a
length of over 2,000 feet, along mucli of which the surface ore has been
stripped by open cuts down to the suli)liurets. Besides these there is a
shaft on the top of the ridge 05 feet deej), in the bottom of which very
solid, line-grained sulplmrets of iron, without a trace of other sulphu-

rets, were met with. About 100 feet to the southwest of this shaft

another one, 53 feet deep, has been sunk, which also struck sulpliurets;

50 feet further on another shaft is sunk to a depth of 40 feet, and, 120
feet still further, one of 40 feet. Some of these shafts are connected by
galleries; at other points the connection is not yet established. Below
the last-mentioned shaft, nearer to the extreme southwest end of the
claim, several prospecting holies and a shaft 30 feet in depth are located.

Northeast of the upper shaft are several more prospecting holes and
shafts, one of theta 50 feet deep and sunk to the sulphurets. In all

these openings the vein is found of a uniform character, but differs

somewhat in size. While at the top it is generally narrow and split up
into several seams, it uniformly becomes wider and more solid toward
the bottom of the shafts. These seams vary from 0 inches to 2 feet ia

width, and the average size of the vein may be put down at2i feet
;

still,

the existence of other similar seams outside of this fissure is evident
by the cropi)ings to its right and left. It is curious that the vein was
in many places quite unproductive in the first 0 to 13 feet from the sur-

face, while at that depth well-paying ore was always reached.
The general experience has been that the narrower the pay-streak the

richer the ore. A great deal of ore has been taken from these oi)eu-

ings. It is very soft, consisting of a loose quartz, colored highly by
hydrated oxide of iron, and associated with much argillaceous an(l talcose

matter The horses of slate, which often occur in the vein, are also to

some extent gold-bearing. They are, however, not near as rich as the
brown vein material, but they cannot be well separated from it, and are
to a great extent permitted to go through the mill. The ore is so soft

and easily mined that, if the vein hapi)ens to be wide in his liont, a
man can easily take out two tons per <lay ; the general average, how-
ever, is a little over one ton per day to the hand. Where the siilphuret

of iron has been struck it is found to constitute from 20 to 30 per cent,

of the ore ; and in the bottom of one of the shafts is a stn^ak one foot

wide, which is almost nothing but pyrites. Nothing delinite is as yet
known in regard to the average value of these sulphurets, but assays of
unconeentrated sain])les have gone from $10 upward, so that the con-

centrated material will probably contain about $40. No attempt has,

however, as yet been made to work these ores, and the mill runs alto-

gether on free-gold ores. From the present mining works an excellent

wagon-road leads down the hill to the mill, but should the sulphurets
ju-ove suliiciently valuable to encourage the erection of the proper re-

duction works, these ought to be located at the point where the vein
crosses the right fork of Big Bug Creek. There is a spleiulid mill-site

at this i)lace, and the water supply never fails. The vein could then be
worked from a tunnel run in on the vein, which would secure, if driven
in from the level of the creek at the i)oint under discussion, about 300
feet of stoping ground above. The cost of transxiortiug the ore to the
mill could thus be reduced to almost nothing.
At present ten men and a foreman arc employed in the mine, and

these supply the mill with ore; but little can be done with this force to
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secure reserves. Mining and transporting the ore to the mill costs now
$1 50 per ton, and the milling, including superintendence, &c., costs

about as much more. A detailed statement of the cost of labor and
material will be found further ou.

The Big Bug Mill has ten stamps, and copper plates inside and out-

side the mortars. Those outside are arranged step-like, nearest to the

discharge ; from these the pulp runs over an inclined plane, about 14

feet long, and idso covered with plates. Outside of the building the

pulp runs lirst into vats, where the heavier ])ortion settles and the rest

goes into the creek. There is also an arrastra in the u)ill, in which part

of the tailings caught in the vats are ground over, and a little more
gold is thus extracted. The whole is run by steam The arrangement
of the mill docs not suit the ore. While it contains from $20 to $-J5 per

ton in goUl, only a little over one-halfof that amount, as 1 was informed,

about $14: on an average, is saved. The gold is very line, and mostly

in the form of thin scales. This, of course, floats easily
;
and, to make

things worse, the talcose and aigillaceous matter in tlie ore still more
prevents the contact of the gold with the coi)per plates. It has been
attempted to remedy this somewhat by using a great amount of water
in the batteries, and a little more gold has thus actually been obtained;

but at the same time this rush must necessarily also carry ofl' much
gold, and by panning the tailings this can easily be seen to be so. The
proper way to worfc the ore would be to use little water in the batteries,

and amalgamate in pans ; but the owners hesitate to buy pans now, and
prefer to work ou in the present manner until they are enabled to erect

sul[ihuret reduction works and remove the mill to the point mentioned
above.
The mill employs four men and a foreman, who is also a machinist,

and reduces from 11 to 13 tons in twenty-four hours. The softness of
the ore would permit the reduction of a much greater amount of ore in

that time, but this rate has beeu found to be the most economical for

yield.

Coat of lahor and material at Big Bug.—Miners, per day, $2 50, and
board

;
niill-nien, including engineers, $2 50 per day, and board

;
board,

per day, per hand, $1 ;
foreman, per month, $100 ;

lumber, per mille, $55

;

wood, per cord, $3
;
wrought iron, per pound. Hi to 18 cents ; cast iron, 13

to 14 cents; quicksilver, per jjound, 75 to SO cents; corn, per i)pun(l, 7 cents.

It costs about $1 per day to feed a horse or mule in the stable ; and this

must be done, though the pasturage in the whole district is unsurpassed,
on account of the Apaches. The daily exi)enses of the mill and mine are
from $90 to $100, audit is entirely due to the very economical numage-
mcnt of Mr. L. C. Graj-, that the enterprise, in spite of the surround-
ing difficulties, is a financial success. The mill has, as far as I am in-

formed, only stopped twice during last year, both times a short
while only, and on account of the extraordinary drought.
The Galena is a large contact vein between talc-slate and syenite,

about two miles northwest of the mill. It strikes northeast and south-
west, and dips steeply southeast. There are three shafts sunk on this

vein, of, respectively, 105, GO, and 50 feet, all located within a distance
of 300 feet. The ore at the surface is an iron-stained quartz, 350 tons
of which yielded $10 50 per ton. The ore in depth is quartz, contain-
ing a mixture of sulphuret of iron, copper, zinc, and lead. The sul-

phurets of 75 tons of this ore were concentrated to 14 tons, and I am
informed that these assayed $580 per ton. This is certainly an extraor-
dinarily high yield, and at that rate this 5-foot vein must bo considered
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a fortune. Nevertheless, it is not worked now, for want of proper appa-
ratus to benefieiate the sulphnrets.

The Piiie-Trco is a lar>>'e quartz vein, in syenite and slate, west of

the foregoin}^. The croppiiijjs are Iroin 2 to 10 feet wiile, hut it is so
little o])t'n(Hl that it is impossible to form an opinion as to its value.

The I>ividend vein seems to be a continuation of the Galena. It is

in li.ue with it; lies, like it, between syenite and talc, and dips south-

east. The (piartz, however, looks white, and rather dense and barren,

though it contains a good many iron-stained seams. Tliere are two
shafts on it, one 30 and the other 40 feet deep. No sulphnrets have as

yet been struck in them. Sixty tons of tiic surface ore were worked
four years ago, which yielded $20 per ton, not sullicient, in those days,

to i)ay for working, especially as all the ore has to be blasted. There
is also a tunnel driven in on this vein I'rom the valley below, which is

50 feet in, and struck sulphurcts of iron and lead. The vein is here
only l.J feet wide.

The ore from all tliese veins, and the following ones, would have to

be transported to Big Bug Creek, to work it, and this, together witii the
fact tiiat it would have to be blasted, leaves it doubtful whether it

would ])ay for working at the present time.

The Ticonderoga is a noted vein, the ore being unusually rich. The
vein strikes like all others, dips soutiieast, and is li to i feet wide. It

occurs in syenite, and has a thin casing of talc slato on the hanging
wall. There is an ojjen cut and a tunnel on it. In the latter the vein

was lost, but it was found again in a shaft, sunk from the tunnel floor

to a dei)th of 35 feet. The quartz remaiiting in sight in the tunnel is

brown and porous, and shows flue free gold in places. A four-stamp
mill, witii a thunderbolt crusher, lour arrastras, and a Ilendy concen-
trator, all driven by steam, was erected at the mouth of the tunnel, in

a most unfortunate locality, as tliere is a sulliciency of water for only
one month in the year. The ore worked in it is reported to have yielded

$100 per ton. Tlie mine and mill have cliangcd owners lately, and Mr.
Herbert Bowers, the ])resent owner, intends to remove the mill to the
Agua Frio, four miles distant, and to I'esuine work on the vein.

Tlie Independence is probably the northeast continuation of the last-

described vein. It shows quartz croppings 7 feet wide, on which two
shafts of, res[)ectively, 10 and 30 feet deep, have been suidc. In the latter,

the quartz is divided by a horse of slate into two parts, of lA and 4
feet in width. Most of the quartz is dense and barren-looking, but
there occur porous spots here and there. Two and a half tons of the
ore worked in an arrastra yielded $55 per ton.

The Chaparral and Oversight are two veins, both slightly opened, in

the neighborhood. Tiie last-named was discovered last summer, and
two small shafts have been sunk on it, wliich show 7 feet of (piartz.

This vein dii)s much flatter than the otiier lodes of the district, not
over 50°, and lies entirely in metamorphic slate. The ore contains slight

copper stains, and prospects well in gold. It is intanded to transport it

to the Agua Frio, two and a half miles distant, for reduction. A sample
sent to San Francisco for assay yielded $100 per ton.

The Agua Frio, in this neigliborhood, is quite a considerable stream,
and all accounts agree that in the driest season it will furnish 130 inches
of water. It is intended to drive the machinery to be erected on this

stream by a water-wheel.
There are several other mining districts in the vicinity of Prescott,

which 1 could not visit j but those described are the representative ones,
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and convey an accurate idea of the character of the mineral deposits of

this region.

Silver Monnfainh a district fifteen miles southeast from theBradshaw
^Mountain, which contains some large veins carrying silver ores, none of

Avhich are now worked.
Pine Grove, an old district at the foot of the Bradshaw, contains gold

veins, which are not worked now.
The old Bradshaw district, in Black Caiion, has already been men-

tioned in Ihe preceding pages.
Tlie Leihy copper mines, between Prescott and Skull Valley, contain

rich decomposed copper ores and native coppei', but arc not worked.
The United States mine, a, galena vein carrying silver, is in the same

neighborhood. There were three shafts sunk on this vein, of,l'espect-

ively, 40, ()!), and 15 feet in depth. The vein dips i'P southeast, and
strikes northeast and southwest. The ores found in it are carbonates
of lead and galena. The bullion smelted from this ore assays, accord-

ing to a certificate of the San Francisco assaying and refining works,

$111 2S in silver.

Walnut Grove district, northeast of Wickenbnrg and southwest of.

the Bradshaw Mountain, on the Hassyampa, contains some rich veins,

at least one of which is now worked profitably. This is tiie Rainbow, a
vein ri'i)orted to be 4 feet wide, and Containing ore whicli yields $100 per
ton. There is an incline of 20 feet in depth on it, and a tunnel is being
run toward it, which at last accounts was in 80 feet, but had not reached
the vein. The ore is worked in ai-rastras. No sulphates have as yet
been found in the openings. Wood and water are abundant in this

district.

The placers at Antelope Hill, south of the Bradshaw Mountain, which
caused such an excitement in 1804, and have been worked more or less

ever since, were last year worked by only a few Mexicans. The gravel
has to bo "dry-washed," as it is on top of the hill and no water near it.

It is undoubtedly the product of local disintegration, and the gold must
come from veins on the spot. This assertion, in view of its iormer great
abundance, may seem strange to those who are not aware of the im-

mense erosion and denudation which at a remote period, and under
climatic conditions entirely different from the i)resent, must have taken
place all over the Territory of Arizona, but it is difficult to explain this

singular occurrence otherwise. Lately, public and private advicies from
the Prescott region are filled with glowing accounts of the discovery of

a remarkably rich silver lode, a short distance southwest of the Brad-
shaw Mountain, and the equanimity of the good citizens of Prescott
seems to be considerably disturbed by the excitement resultant from it.

The vein is called the Tiger, is said to be 4 feet wide and extraordina-

rily ricli, the ore assaying as high as $1,500 per ton. No details in

regani to the discovery are known at the date of this writing, but all

accounts agree as to the richness of the lead.

Mariiitez district.—The mines of this district, more familiarly known
as the Date Creek mines, were discovered early in the sitring of 1870.

They are situated twenty miles northwest of Wickenbnrg, in a southerly
spur of the Martinez Mountains. The surrounding mesas are an excel-

lent grazing country, but wood is scarce, small mcsquite and palo verde,
with some scrub-oak and <i few cottonwoods on the creek, being the only
trees visible as far as the eye can reach. Martinez Creek, northeast of
the mines, rurnishes water enough for arrastra and stampmill purposes.
The Apache Mojaves, who roam over this country, were peaceable at
the time of my visit.
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The country rock of the district is a coarse granite, in -wliicli occasional

dikes of greenstone and greenstone slate occur. Jt is lull of veins, some
of wlucli contain i)orous, iron-stained quartz, likely to contain gold, but
the majority of tlie leads are com])osed of d(!nse white (juartz. Very
little work is done in llie district. It is confined in almost all cases to the
sinking of a few prospect-holes on the leads, which, according to the
district laws, are sullicient to hold the claims for one year. Tlie excite-

ment which broke out in the neighborhood upon tlie discovery of the
district was principally due to the Mayflower, which showed much free

gold in the croi)i)ings.

The Mayllower location, 2,000 feet long, is owned by Mr. Ilarris and
others, who discovered it in May, 1870. The granite has a liner grain

in tlie ncinity of the vein, which is situated ou the side of a mountain
spur about 125 feet above the mesa to the south of it. Tlie vein strikes

northwest and southeast, and dijis about 45° northeast. This strike, it

will be noticed, is exactly at right angles to tliat of all the lodes in the
diliereiit districts of the Sierra Prieta. The croppings of this lode are in

most places porous and promising, and its width in the cross cut is a
little over 4 feet. A little shaft, about 8 feet deej), was sunk in it, which
struck hard, white, barren-looking quartz. Still, there is coarse gold
visible in this in some spots. Four tons of the cropi)ings w'ere worked
in an arrastra erected on Martinez? Creek, about two miles distant, and
yielded $105 i)er ton. Some (iO or 70 tons of the ore were transported
over a new road, lilteen miles long, to Wickenburg, and Avorked in the
Hinton mill, and the result of this crushing, I am told, was very unsatis-

factory, the amalgam containing much iron and very little gold. One
reason of this is undoubtedly the fact tliat the mill was run for the first

time, after having been idle for a long time.

The Queen of Palmyra is a lode ])arall(il and below the Mayflower.
Specimens of the ore assay $52 in gold, and show carbonates of copper.

The Martinez is located on the northeast slope of the same hill on
which the Ibregoing are located. It is 4 to G feet wide, and a shaft 10

feet deep is sunk on it. Tlie rock prosi)ects well, but shows sulphurets
of iron already at this small depth. There is a spring within two hun-
dred yards of this vein.

The Date Creek or Gnome is two hundred yards west of the former,
on the same slope, but higher up. It is 3 to 4 feet wide, and carries

similar ore to that of the Martinez.
lieal del Monte, one mile west of Mayflower, and only one-half mile

fi'om Martinez Creek. It is 15 to 18 inches wide, has slate casings, and
carries the best-looking ore in the district, showing much free gold.

Two specimens from this vein have assayed, the one $252, the other
over $000 i)er ton.

The Montezuma is half way between Camp Date Creek and Colom-
ber's ranch, in granite. It sti'ikes east and west, and dips steeply to

the north. It is a large vein, being 8 feet wide, and the quartz is dense
and iron-stained on the surface. There is little work done on it.

The Cornucopia. This large vein is situated three miles south-south-

•west from Camp Date Creek, near a spring, and in a depression of the
ridge, between two high peaks. The croppings protrude 8 to 10 feet

above the surface, and Ibrm a high wall for twelve to fifteen hundred
feet. The quartz is dense and contains sulphurets at the very top.

Specimens are reported to assay $42 per ton.

The Buena Vista is a vein 2 feet wide, situated one mile southwest of
Camp Date Creek; it strikes northeast and southwest, and dips north-

west. The quartz is very porous, and very much irou-stained, and assays
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of specimens from this lode have yielded as high as $250. Tliero aic

no developments on the vein.

The Znrd, a lately discovered silver vein, six miles northwest of Camp
Date Greek, is 2 to 3 feet wide, and carries galena, copper pyrites, and
fahlore. The ore assays very high, bnt there is no work done on the
vein yet. This vein is not in Martiliez district proper, and was discov-

ered, on a scont for Indians, by a military detachment from the post.

The developments of the Date Creek mines are not sufficient to justify

an opinion as to their value. At the same time, it is but fair to say
that, to within a mouth or two, it was impossible for a white man to stay

' in these mountains, the Indians being then intensely hostile. At the
time of my visit seven miners were employed on the Mayflower, and
several Mexican pack-trains and wagons were engaged transporting ore
to Wickenbtirg for reduction.

Wiclcenhurg district.—This is by far the most important district in

Arizona at the present time, and yields alone about one-half of the
yearly gold product of the Territory. It is at the same time a single

mine which supplies all this gold, in spite of the most serious draw-
backs which, outside of the mine itself, can embarrass a mining enter-

prise. This mine is the Vulture. The Vulture lode was discovered by
Henry Wickenburg, a German, who, with a few companions, pros-

pected in this neighborhood in the fall of 18C3. The distance from the
vein to the Hassyampa is fourteen miles, and there is no water in its

vicinity. The party had been without water for some time, and were
well nigh discouraged ; so that when this monstrous hill of quartz was
discovered the weary prospectors did not even care to go to the trouble
of examining- it. Mr. Wickenburg, however, did so, and posted his

notice at once. The actual discoverer of this valuable property has not
had much benefit of his good fortune. Like nine-tenths of our mining
pioneers, whose energy brought to the world's notice the hidden treas-

ures of what was then a wilderness, Mr. Wickenburg lives now, if not
in needy circumstances, at least provided with less than an average
share of worldly goods, near the town of Wickenburg, where ho owns
a small farm.
The Vulture is located fourteen miles southwest of Wickenburg and

of Vulture City, the place where the company's reduction works have
been erected. The country for a great distance in all directions around
the mine is eutirelj' underlain by quartzites, which are evidently all

metamorphosed sandstones. They are mostly very highly colored by
oxide of iron, dense, hard, and exhibit little trace of straritication in
most localities, while at others it is quite plain, the rocks running north-
east and southwest. The immediate zone, however, in wliich the Vul-
ture lode lies is one of talc-slate, which is four hundred yards wide.
The body or bodies of gold quartz lie in about the middle of this belt,

and strike ajid dip parallel to the stratification of the slates, which runs
a little north of west, and dips north -northeast 45°. In the lowest
levels, however, the veins show a tendency to assume a steei)er dip.

The croppings of this remarkable lode rise 80 feet above the level of
the mesa, at their foot, and form quite a hill for themselves. The hill

on which they occur is 450 feet long on the line of the strike of tlie vein,
and 250 feet across its base. Eighty-live feet in width ol" this is vein-
matter, which lies between w-ell defined walls, showing clay .selvedges in
places. These become more distinct iu depth, when, at the lowest level,

a seam of grayish-black clay, 10 inches thick, ovx>rlies the vein. These
croppings at the surface show gold everywhere ; but there are here four
distinct quartz-layers which are richer than the remainder, and the ore

H. Ex. 10 17
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from which is now transported to the company's mill, while the rest,

which docs not bear the high cost of transportation, is laid aside and
piled np at the lainc for future use. Of this latter ore then?, are outside
of and in sight in the mine at least 100,000 tons ; all of which may be
safely called twelve-dollar, ore. The richer portions mentioned above
have the following widths

:

Feot.

The " Eed " or " Front vein " 12
The "Middle vein" 6
The "Blue vein" 9
The <' Black vein" • 5

*

Total width of rich ore in the croppings 32

These are not mined, but quarried, all above the level of the mouth of
the main shaft being taken down together. Even in the talc-slate

horses, between the pay-quartz, is gold, as I have satisfied myself by
panning when on the spot. This slate is in many places full of square
cavities, partly filled with soft brown hydrated oxide of iron, evidently
the result of decomposition of crystalized iron pyrites. But there are
also numerous small quartz-seams, from an inch to one foot thick, both
in the horses and even outside of what are considered the walls of the
lode, at the surface, which contain much gold.

A short distance below the level of the mesa there is suddenly a fault

in the vein, or rather in the four splits of the vein, as appearing on top

;

the part above this line being thrown a considerable distance to the
south. The " Black vein" runs into the " Blue vein" before this fault

is reached ; the " Middle vein " loses itself in the " Front vein," between
the 70-foot and IGa-foot levels, and the " Blue " and " Front veins" ap-

])roach close to, and finally run into each other a short distance below
the 105 foot level. Here the dii> of the vein becomes somewhat steeper*,

the distance between the walls is diminished, and at the 240-foot level

the thickness of the vein is 47 feet. The richest ore lies here nearest to
the walls.

The reserves in the upper levels are not as rich as the ore taken out
heretofore, still an immense amount of fifteen-dollar ore may be taken
from them with some assorting. The vein contracts at the eastern line

of (he claim now worked, and widens out towards the western line ; but
here the quartz becomes nearly barren.
The Vulture Company owns oOO feet on the original location, but the

present raining works are altogether located within 300 feet on the
course of the vein. When the present company took hold of the mine
it was in a very bad condition, not even the most common rules of min-
ing engineering having been followed in the planning and execution of
the work, and only during the last year or two have the works under
ground been systematized and laid out with a view to permanent pros-

ecution of the work. Whims are still employed to raise the ore from
the lower levels, and the absence of water has rendered the introduction
of pumps unnecessary. At the time of my visit the lowest level reached
was 245 feet, and the ore was here as free from sulphurets as it had
been near the surface ; i. e., it contained from 1 to 1 J per cent. The ore
sent to the mill is not permitted to contain less than $25 per ton, and
much of it yields ov^cr $;50. A great deal of this is taken from the
quarry on top, but the richest ore has lately been struck in the lowest
levels, where assays of ore from the incline below the 240-foot level yield

over $90 per ton. Mr. Peter Taylor, the mining captain, writes in a late



CONDITION OF MINING INDUSTRY—ARIZONA. 259

commnnicatlon : " Since you were liei^e, I drove the lower incline and
struck ii line body of ore,' which belongs to the ' Front vein it is very

much decomposed, and much easier extracted than the quartz above.

I have drifted east on the body, and am now in 50 feet, at whicli

point there is still line ore in the face of the drift. Tiio streaic of

this rich pay-ore lies between two perpendicular seams, and is i;3 feet

wide. I have extracted and shipped to the mill unassorted 400 tons,

whicli have given fine results. I am now sinking a winze on tliis body,

and it is still improving." Some very showy specimens have been ex-

tracted from the body referred to in the above, and the latest develop-

ments in the winze show extraordinary richness of the quartz througlu)nt.

Seventy tons of quartz are forwarded daily by mule teams from the

mine to (ho mill, fourteen miles, at a cost of $8 per ton by contract.

The Hassyampa is the only stream in the vicinity, and not even a spring

is nearer to the mine. An enormous cost of transportation is thus

forced unto the enterprise, and the bulk of the ore is at present entirely

useless. It is i)roposed, therefore, to bring the water from the Hassy-

am])a to the mill in j^ipes. There are no natural difficulties in the way
of accom])lishing this, but it will require a heavy outlay for the dam and
the pipes, and will probably not cost less than $180,000. Still, even at

this figure, the saving on transportation alone will repay the outlay in ;i

little over a year, not to mention the vastly-increased amount of quartz

which will then be available. It is also proposed to enlarge the forty-

stamp mill, after its removal to the mine by the addition of sixty stamps,

all of which can undoubtedly be easily supplied with ore. The mill at

Vulture City, one mile above the town of Wickenburg on the Hassyampa
River, contains an eighty-horse-power engine, a JJlake's crusher, 40 re-

volving stamps of 050 pounds each, copper plates and blankets, and
eight of Hendy's concentrators. It is in excellent running order, and
crushes from 60 to 70 tons daily, stopping only during the day-time on
Sundays to clean up. The stamps have 10 inches lift, and the best re-

sults are claimed to be obtained by running them at the rate of 05

strokes per minute. The concentrators dress the sulphurets, of which
there are not more than li per cent., up to 15 per cent, only, and these

are separately preserved outside of the mill for future beneficiation,

there being no apparatus on hand at present to work them. Different

assays at various times of the tailings (loncentrated to the i)ercentagc in

sulphurets mentioned have yielded from $25 to $01, while entirely pure
sulphurets assay $350 per ton. The sluice-tailings assay $5 per ton, and
are also thrown up below the mill to be worked over in the future.

There are between 75,000 and 80,000 tons of tailings thus saved, at least

G,000 tons of which contain partly concentrated suli)hurets. Four as-

says of average samples of these sulphurets concentrated during two
succeeding weeks gave $75 and $78 per ton for the first week, and $42 50

and $45 50 for the next. Besides the large null building, Mr. B. Sexton,

the efficient manager of the company, has erected a large office, store-

house, assay-office, containing retort and melting furnaces, boarding-

house, sleeping apartments, and the necessary outbuildings, all of adobe
aiul with shingle roofs, at Vulture City, and a store, office, dwelling-

house, and other necessary buildings at the mine, all substantially con-

structed of stone. The conqjany also cultivate a garden of 12 acres in

the Hassyampa bottom, a short distance below the mill, in whi(!h they

raise all the vegetables required in their large boarding house. The
cooks are Chinese, the only celestials which the writer met with in Ari-

zona, except one in Arizona City, who keeps the only hotel in that town.

One hundred and two men were employed at the mine, and twenty-
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four at tlio mill, oiio haU' of tlie liittev Avliccling quartz. Twelve to thir
teen more arc employed, some of whom work on the ranch, and the re-

mainder are mechanics. The common wages are $70 per month, and
board is deducted at $1. per day. Wood is scarce in the vicinity, and
costs about $8 delivered at the mill.

The cost for working one ton of ore in the fall of 1870, taken on au
average during one month, was, according to data kindly furnished by
the superintendent, as follows

:

Per ton.

For mining $4 12
For milling 2 81
For hauling 8 00

Total expense '. 14 93

About 2,000 feet of extension are taken up on the Vulture lode, 800
of which are owned by the Vulture Company. ^Tone of these extension
claims were, however, worked in 1870. Lately the papers report that
l)arties have commenced working one of the claims, .'iiul that the ore is

to be crushed in the Ilinton teu-stamp mdl at Wickenburg.
The road between Wickenburg and the Vulture mine was formerly

very dangerous ou account of the Apaches. Many attacks were made
by them not many years ago on men and teams, and generally the whites
were the losers in life and property. Lately, however, the Indians have
Jvcpt quiet in this region, except in the immediate vicinity of Wicken-
burg, where they have stolen horses and cattle several times during
last year.

Unexplored region.—Yavapai is by far the largest county in Arizona,
and not more tluui one-quarter of its area has been explored. That part
of the remainder which is known to contain the precious metals, the
country south of the iMogolIon range, the Sierra Blanca and Sierra Pi-

iialeilo, have been occasionally traveled over by strong military parties,

and a few posts have lately been established there. One or two pros-
pecting parties have also ventured into this country, but were com-
])elled soon to retrace their steps, the Apaches, whose stronghold this
region is, harassing and annoying them continually. No permanent
foothold has been gained by the whites upon this country, but those
who have returned from there report gold placers northeast of the Four
Peaks, situated in the Sierra Piualeiio, forty miles from Camp McDowell.
They also report that the country is well watered and wooded through-
out, from the Touto Basin to the Mogollon range and east of there. In
the Pinal Mountains enormous silver lodes are claimed to have been
discovered by a party who went to that country from McDowell in No-
vember, 1870, and specimens of the ore were shown to me at Wicken-
burg. The ore was fahlore and copper-silver glance, and if the ro-

])orted size of the vein, 50 feet, is not greatly exaggerated, this region
will probably soon be invaded by large numbers of miners. The most
important discovery, however, especially in regard to tlie thirty-second
l)arallel railroad, is that of coal in the southern foothills of the Sierra
Blanca. General Stouemau's party, who had traveled through that
eountiy, brought specimens of this coal to Tucson, where some of the
members of the party showed them to me. It is a highly bituminous
coal and seems to be free from iron pyrites, if examined closely under
the glass. The bed is reported to be of workable size, and, according to
all accounts, must occur in the true coal measures.
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Beds of lignite are known to exist in tlie more recent strata of the
northern and nortlieastern platcan, bnt the quality of the coal and the
size of the seams appear to give little satisfaction.

MOJAVE COUNTY.

This coxmty lies along the Colorado River, between Bill Williams's
Fork on the south and a line drawn east from the Roaring Rapids on
the north, its eastern boundary being longitude 113° 20'. Several min-
ing districts have formerly been formed in this county, but in none of
them has any work been carried on for several years, except in the old
Sacramento, now Hualpai or Wallapi district, which was reorganized
on the conclusion of neace with the Hualpai Indians during the summer
of 1870.

The Wauha Yuma fZt,s#nc#.—Located in the northern pai't of the Aqua-
rius range, this district is about fifty-five miles from the Colorado River.
It contains much pine, cedar, and some walnut, and a tolerable supply
of water. Many locations were taken up here before the breaking out
of the southern portion of the Hualpai tribe of Indians, and several
shafts were sunk, the deepest on the Pride of the Pines and the Ben.
Franlvlin. These proved the existence of true veins carrying gold and
silv^er in the granite, but hostilities commenced too soon to permit fur-

ther development. In the summer of 1870, when the northern portion
of the Hualpais came into the forts, professing to desire peace henceforth,
the southern part of the tribe refused to do so, and they have, up to
this time, continued their depredations along the Mqjavc road, thus
preventing a resumption of mining.

Sacramento or Hualpai district.—Tliis is the only mining district in
Mojave County in which actual work is carried on at present. It is

situate on the western slope of the Cerbat range, thirty miles a little

north of east from Hardyville on the Colorado River. The range hero
(!()nsists entirely of granite, syenite, quartzitc, and hornblende slate,

which contain an abundance of quartz veins, carrying lead, copper,
gold, and silver. The Hualpai Valley, east of the range, ami Long
Valley, west of it, are not wooded, but are thickly covered with grass,
which ascends to the highest ridge of the mountains. In the ravines
and gorges toward the top of the ridge much cedar, juniper, and nut
pine is found; and on the east slope is one large valley, which is thickly
covered with cedar down to the level of Hualpai Valley, and on the side
of the mountain, facing north, timber grows in abundance from top to
bottom. This district is also better supplied with water than most of
those along the Colorado River, nearly every gulch containing a spring.
The water is excellent until it reaches the lower part of the ravines,
where it becomes alkaline and sinks soon. There is one small creek in
the district, which contains running water at all times of the year,
except in the very dryest seasons, when the water stands in pools along
its bed, sinking and reappearing for a distance, and finally being lost
altogether in the sand below.
The fii'st discoveries in this district were made in 18C4, and already

in 1S6G work had to be suspended on account of the hostility of the
Indians, who killed several miners and drove away the rest. Since the
late reorganization many of the old leads have been jumped and mimed
according to the fancy of the claimants. A few of the old locations
have, however, retained the old names, the owners having been on their
guard to at once take the necessary steps to resecure their property by
complying with the new mining laws. In visiting the district, I have



262 MINING STATISTICS WEST OF THE ROCKY MOUNTAINS.

examined only those veins on wliieli work bad been doue lately, the
shiifts of the others being mostly inaccessible at the time.

The iSToodle is a location on a large quartz vein, 4 to (i ieet wide, which
crops out lii^e a wall above the country rock. Syenite forms the hang-
ing, and (luartzite the foot wall. It strikes east and west and dips
steeply north. Little has been done on it, bnt in a small cut streaks of
galena are seen, not sulliciently concentrated on top to encourage much
work. A good spring is close to it.

The Woodworth, a ledge cropping from 5 to 12 feet high above the
surface, is located on the main ridge of the range, and has been traced
some distance on both slopes. It strikes east and west and dips north.
The croppings show galena all over. In a prospecting shaft G feet deep,
the vein is 5 feet wide and shows two streaks of more concentrated
galena, one 4 to G inches near the hanging wall, and the other 1 foot
wide on the foot wall. It lies iu fine-grained syenite and is easily fol-

lowed for a long distance toward the Huivlpai Valley. There is iJleiity

of timber all around it.

The Alcran, one of the veins discovered during the first occupation
of the district, has had considerable work done upon it. The vein
stands very nearly vertical in syenite, strikes east and west and is best
exposed on the eastern slope of the mountain. The shaft sunk on it is

partly tilled up, and only for a distance of 35 feet preserved so that the
size and character of the vein are plainly visible. It is here 3J feet
wide, and contains above quartz with carbonate of lead, mncli iron
stained and containing gold. Lower down a solid mixture of galena
and dark zincblende occupies the fissure. The mouth of the shaft is

from 1,G00 to 1,800 feet above the Hnalpai Valley. The neighborhood
is heavily wooded, but water is one-half mile distant. The location is

within two miles of the line of the thirty-fifth parallel railroad.

The Hancock or Buckeye is also a vein originally discovered in 18C4,
and abandoned in 18GC. This is a small vein, being only 4 to 8 inches
wide. It stands vertical in syenite, strikes east and west across the
mnin ridge, and has been followed and opened by prospecting holes for
some distance on both slopes. It contains copper-silver glance, galena,
and malachite, the former predominating, and assays high in silver.

Tlie mineral is so concentrated that it would probably pay to mine and
ship the ore, but it is proposed to use it with galena in smelting fur-

naces to be erected below. The location comprises 1,800 feet.

The Savage, a contact vein between greenstone porphyry on the foot
wall and syenite in the hanging walls, is located on the south side of one
of the western si)urs of the main ridge of the mountain. Like the por-
phyry dike, which cuts through the syenite, it runs east and west and
dips north. In a i)rospect hole 6 feet deep the vein is seen to be 2 feet
wide. The croppings are a soft brown quartzy material, and immedi-
ately below the surface the crevice is filled with a mixture of carbonate
of lead and bunches of undecomposed galena. This ore is sufliciently
concentrated to be at once available for the furnace. It contains sufid-

cient oxide of iron, argillaceous matter, and quartz, to form a good
slag. Location 1,400 feet.

The Orphan Hoy is a ledge running along the lower side of the por-
])hyry dike just mentioned. It is little opened, but shows streaks of
galena and carbonate of lead iu the croppings and prospect holes. Lo-
cation, 1,400 feet.

The Union is the most imi)ortant vein of the district. It is, like the
foregoing, a contact vein, porphyry forming the hanging and syenite
the foot wall; but is lower down the hill. It also strikes and dips cou-
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formabki to all the others in the district. The vein* is from 6 to 12 feet

wide and crops out boldly above the surface. There is a shaft, 13 feet

deep, sunk on it near a small ravine crossin<^ it, and an open cut has
lately been commenced from the ravine toward the shaft. In both
these openings a large solid body of galena is exposed, tlie greater por-

tion of which is pure. The part of the vein near the foot wall contains

an admixture of some copper pyrites, and near- the hanging wall is a
narrow band in the coarse-gniined galena, which is finely crystalline

and assays very high in silver. There is no gangue whatever in this

body of ore. The coarsely crystalline portion of it assays CO per cent,

lead, $18 iier ton silver, and $8 gold; the rest is zinc, copper, sulphur,

and some iron ; the fine-grained band referred to above has yielded in

three assays, respectively, $131, $152, and $253 per ton in silver, but
such ore is limited in quantity.

The Union is one of the veins discovered several years ago ; and work
has been resumed on it during last summer. If properly worked it must
prove a fortune to its owners—the ore supply being apparently
iinlimited.

There is a large spring in the ravine immediately by the side of the
shaft; and in the shaft itself is much water. Plenty of timber for

mining and smelting purposes is in a radius of three miles i'rom the
mine, but the best timber for coal is higher north, in the Cerbat Eange,
and in the next mountain chain to the southeast.

Some 2,000 feet are claimed in the original location of this lode, over
1,400 feet of which are owned by one man. There are several exten-
sions unopened.
The Bismarck, immediately above the first spring in the big canon

directly east of Union Pass, is slightly opened and sliows about li foot

of quartz, through which much galena is scattered, and 10 inches ot

solid carbonate of lead and line-grained galena. It runs east and west,
like all the others. Location, 1,400 feet.

The Antietam is a copper lode 3 feet wide, about five miles north of
the foregoing. The ore is very rich in copper, and carries much silver

and a little gold. A shaft 40 feet deep has been sunk on it formerly,
but work has not yet been resumed.
The Blue Bell, Darby, Daniel "Webster, and many others, are locations

formerly made, on some of which considerable work has been done.
They all contain gold and silver, but have not been reopened as yet.

The Sacramento district is better situated, in regard to water and fuel,

than most of the Colorado Eiver districts, while as to cost of transport-
ation it far surpasses the mining districts of Middle Arizona. Ore caw
be shipped to Cottonwood Island, on the Colorado River, for frou,v%1r,

to $20 per ton, and from that point to San Francisco, by water.,/f6r $20.
This is, of course, still high freight, but by smelting the Qros'into pig-
lead, in which the silver will be found concentrated, Ijefore shipping,
raining in this district can well bear it. Miners' wages are from $60 to
$75 per month and board.
The veins of the Sacramento district strike and dip different from

those of the Sierra Prieta, and have a diftbrent character, a fa(!t which
deserves to be noted as probably referriv.g them to a different age. The
country rock here contains no olivine, which is abundant in Middle Ari-
zona. I am inclined to believe that the veins of the Cerbat Ilange are
the oldest.

San Francisco district.—The "Black Mountains," described in a former
part of this chapter, have a small group of hills running out from them
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toward the sonthwf'st, opposite Hardyville, on the Colorado Eiver. In
these hills the San Francisco district is located.

Several of the lodes discovered in it raised a wild excitement at the
time of their discovery, and the "Moss lead," especially, contributed
much to this when it became known that several hundred pounds of
the cropi)ings sent to San Francisco had yielded at the rate of several
thousand dollars in gold per ton. At present not a singlevein is worked
here.

The Moss lead is a large quartz vein in gray felspathic porphyry,
running nortlieast and southwest, and dipping 70° southeast. The out-

crop of this remarkable ledge stands like a wall above the country rock

;

is 12 to 30 feet wide, and can be followed with the eye for more than a
mile. Much work has been done here in tunnels and shafts with a view
to strike the vein at a little over 100 feet below tlie cropping^ ; but the
tunnel has never struck the vein, and only one of the shafts has reached
it. In its bottom is said to be good ore. The tunneling works, as well
as one of the shafts, are remarkable specimens of mining engineering,
such as have ruined many other mining euteriirises, besides the one
under discussion, in the West. The tunnel was started in from a ravine
below the foot wall of the vein, and run for a long distance obliquely
toward it, so that it might have reached the vein, if continued in that di-

rection, in about 2,000 feet; while, if the direction had been taken from the
start at right angles to the vein, the distance to be traversed would not
have been more than 300 feet. After having driven the tunnel far into

the porphyry in tlie direction indicated, the second mistake was made by
coming back some 30 feet from the end of this drift and starting another
one in its left side at right angles to the former direction, instead of ob-
liquely and at right angles to the vein. Tliis has never reached the
vein, but an air-shaft, the top of which is close to the hanging wall of
the vein, shows the timnel face to be close to it. A winze is sunk in
the first tunnel and one in the drift at right angles to it, for what pur-
pose cannot be imagined, as the vein dips away from the tunnels. Many
crosscuts in the porphyry are also made from the tunnel, partly run-
ning parallel to the vein and partly at riglit angles to it, but none reach
it. One shaft is sunk in the foot Avail of the vein from the surface, and
has, of course, never struck it; while another one, in the hanging wall,

has, as before mentioned, reached it at a depth of 80 feet. Whoever
planned these works must have evidently seen drawings of mining
works in depth, without understanding their import.
A i)ortion of the outcrop has been (piarricd and worked in the mill of

Jtlie company at Hardyville, on the Colorado, nine miles off. The re-

ti^nxs were not satisfactory. Tlie gold, though abundant and showy in

8pots,'N^ocms to have been badlj- distributed. The assay record at the

mill, at i*«?s)st, indicates this. The quartz is dense, slightly iron-stained,

and looks m7rFQ like a metamorphosed sandstone than like gold quartz.

It contains, at tii? croppings, patches of heavy spar and felspar. Never-
theless, it cannot be said tliat the working of the vein has proved
against its value, for the vein, beyond a single spot at the croppings,

has never been worked.
An excellent stone boarding-house was erected near the mine by the

company
;
also, the necessary blacksmith shops, &c.

The road from the mine to the mill leads down a broad arroyo, with
very sandy bottom throughout. The mill buildings, dwelling-houses,

assay office, carpenter shop, &c., are all constructed of adobe, and have
shingled roofs, the shingles for which had to be brought many miles

from Central Arizona. The mill has ten stamps, four pans, two wooden
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and one small iron settler, and is run by a 30-borse power engine, which
also puii)i)s the water np into a tank above the mill from the Colorado
Eiver. Although the machinery lias been idle for several years it is

well preserved and ready for use at the shortest notice. There is a
large supply of firewood piled up at the mill.

The Southern Cross is a vein upon which more work has been done
than upon all the others in the district together. About $70,000 has
been expended in tuuncling and shafting, all of which is well planned
and executed, but it establishes beyond a doubt that the Southeru Cross
will never sujiport a prosperous enterprise. It is located exactly west
of Eeale's Pass iu the Black Eange, in the same group of hills as the
Moss lode, but one and one-half miles southeast of it. The vein runs
northeast and southwest, dips 60° northwest, and is 8 feet wide. Several
side veins, like the Michigan, Silver Witch, and Gould and Curry, run into

the main vein. The first-named of these was 1 foot wide, anc* contained
a rich chimney of silver ore, 7.5 feet in length and 15 to 20 feet deep,
which has been taken out and milled iu the Moss Mill. The yield was
about $18 per ton, while the pulp assays were over $30. There are five

long tunnels, four of which are driven on the course of the vein at dif-

ferent levels below the top of the ridge ; the fifth, the Parson, is driven
at right angles to the vein, and if it bad reached it, would have tapped
it at 500 feet below the outcr.op. The length of the tunnels is as follows:

Parson, GOO feet; Michigan, 700 feet; Tom Paine, 500 feet; Dodd, 125 feet;

and one without a name, 90 feet. There are also five sliafts sunk on the
ledge, of the aggregate depth of 200 feet. The vein is continuous, stands
in a light-colored porphyry and consists of very white quartz with baryta,
felspar, fluor-spar, (green and violet,) and great masses ofmanganese-spar

;

it also contains here and there manganese iu the form of manganite.
Silver ores, containing gold, \j'ere found in stripes and .spots in the main
vein, but were rare, thougli rich when found. The character of the
gangue of this vein is eminently that of a true silver vein, but the occur-
rence of the metal is too rare and spotted to make a continuance of the
work desirable.

The Queen of the Pacific is an extension of the foregoing. About
$10,000 have here been expended in shafting and tunneling, but nothing
difl'erent was elicited from the experience in the Southeru Cross.
The Leland, five miles south of the above, and the Mitchell, li miles

from the Leland, are both gold lodes. Considerable work has been done
on both, but iinsnccessfully. The company owning the latter erected a
mill. Thunderbolt crusher, and pans, six to eight miles from the mine ia

the Colorado bottom, but the ore brought to it gave unfavorable results.

The abandonment of all these mines was hastened by the outbreak of
the Hualjiai Indians iu 18GG.

Along Silver Creek (the ravine in which the road from the Moss lode
to tlie Colorado is located, and which contains running water at its up-
I)er end for some distance) the ruins of Silver City, a once populous
town, are yet standing. There is not a soul living there at present.

PAH-UTE COUNTY.

This county forms the northwestern corner of Arizona Territory, and
is bounded by Mojave County on the south, and by Yavapai on the east.
In this county occurs the wonderful " Great Cauon " of the Colorado,
and the hardly less .sublime gorges through which the Diamond Kiver
duds its way to the Colorado. In the part of the county which, if the
cession of a portion to Jfevada is to be considered as final, remains with
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Arizona, no mines arc at present known to exist. The country is de-

scribed by the lew explorers who have traversed it, as extremely barren
and desolate, destitute alike of vegetation and water, except near the
rivers. On the west bank of the Colorado, liow'ever, is a locality which
promises to contribute largely to the jjroduct of precious metals.

El Dorado clititrivt.—This district lies immediately on the Colorado
Eiver, in the low hills at the base of the Black Mountains, which hero
cross the Colorado. The porphyries and trachytes of the main ridge

are here accompanied by metaniorphic slates leaning against them, and
here on the western slope of the range occur a number of veins con-

formable ir. strike and dip with the slates. The ganguo of the veins is

quartz and calcsi)ar, and there is much slaty matter scattered in them.
The ores arc horn-silver, vitreous silver, stephanite, and fahlore, associ-

ated Avith ores of copper, antimony, lead, and iron jjyrites. The ores
also contain some gold.

The Techatticup is the principal vein of the district. It varies from
,7 to 9 feet in width, and the mineral is mostlj' distributed through the
lode in small pockets. Tlie vein was attacked in various places, and
sunk upon to a depth of 150 feet. At the surface much chloride of sil-

ver, averaging $05 to $70 per ton, was found, but with depth the base
metals became more frequent, and the average value of the ores receded
to $45.

This company erected a mill at the Colorado Elver, and prospered as
long as tiie free surface ores had to be worked. But when the sulphnr-

ets and antimonious ores had to be encountered, the results were unsatis-

factory. Roasting the ores prei)aratory to milling would obviate all

diflicullics in this resjiect, but as yet no apparatus has been erected,

and the mill has been idle during the greater part of last year.

It is reported that the companj- intended to resume operations at an
early day, and there is, indeed, no reason for discouragement. One of
Mr. Stetefeldt's chloridizing roasting furnaces erected in this district

would soon restore the good name which the mines here enjoyed previ-

ous to the stoppage of tlie mill.

There arc several other veins in the district on whicli work has been
done, but none of them have been in operation during the last year.

On the Eio Virgen, not far from its banks, and not more than thirty

or forty miles from the Colorado, occur the immense deposits of solid

rock salt, specimens of which are distributed all over the United States.

I was sorry not to be able to visit this interesting locality. Several tons
of the salt which I saw at Ilardyville were entirely jiure, and the
blocks were only covered with mud on the outside. They were not
taken from the main solid deposit, but gathered u^j around its edges,
where they were scattered in the plain.

YUMA COUNTY.

Lying south of Mojave County, and extending from Bill Williams's
Forli to the Sonora line, and from the Colorado to the southern contin-

uation of tlie eastern line of Mojave, this county forms tlie southwest
corner of the Territory. It is entirely underlain by Quaternary and Ter-

tiary strata, which surround a great many moniitain ranges, all running
northwest and southeast, and consisting of ci upted rocks. With the
exception of the Colorado and Gila bottoms, and tlie first terraces above
them, the country is nearly destitute of trees, and the great bulk of it

contains little pastin-age. Very little water exists away from the two
rivers and Bill Williams's Fork, but the mountain chains are rich iu
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minerals, and their contiguity to the Colorado renders shipping of the
base-uietal ores ])ro(itable.

Williams^s Fork district.—This copper district contains perhaps the
richest copper ores in the world. It is located twelve miles from the
Colorado Iviver along both banks of Bill Williams's Fork and one hun-
dred and eighty miles north of Arizona City. There is a suftlciency of
poplar, mos(iuite, and willow, in the vicinity, for smelting puri)oses, and
])lenty of water.

Owing to the low price of copper, very little has been done here of
late years, and no new developments have been made since Mr. J. Eoss
Browne made his report of this district in 18G8. To his description of
the co])per deposits of this region I have only to add the Ibllowiug

:

Protogine, granite, syenite, and basalt, with red conglomerates and sand-
stones, are the rocks of the district. The copper deposits have all heavy
gossan outcrops, which Lave to be sunk upon for some distance, before
the decomposed ores of copper are reached. These are of high grade
and of great variety, comprising almost all the known kinds. Of sul-«

phurets both the gray and the yellow occur.

The Planet, Eliza, and Knowles, Martin & Co.'s mine are the most
noted. Thousands of tons of high-grade ore (above 30 per cent.) have
been shipped from them, and many tons of the lower-grade ores have
been smelted in a single smelting, into " black copper," in the district,

and then shipped to San Francisco. At the time of my visit to Arizona
only a few men were in the district to watch the furnaces and other
property of the companies, and no work had been done at the mines
during the year.

At Empire Flat, ten miles lower down the river, and close to it, occurs
a group of veins in metamorphic slates and granite, which are rather
peculiar in the arrangement of the ores they conrain. They consist of

layers of quartz in the vein, which carry gold, w-hile the adjoining lay-

ers are rich decomposed ores of copper.
The Los Angeles has an iron cap of two to three feet in depth, part

of which contains gold. Below this occur nests of green, blue, black,
and red copper ores, sometimes very large. The brown ores between
these nests contain gold, sometimes as much as $300 per ton. All the
work done on this vein is near the surface.

The Challenge contains less gold, but the decomposed copper ores,

many tons of which have been shipped, contain up to 40 per cent, of
copper.
At Kangaroo Hill a gray limestone contains many narrow seams of

brown hydrated o^ide of iron which carries gold.

The veins at Empire Flat, containing gold, are mostly in talc and
clay slates, A record of assays of ores from this place was exhibited to
me, many of which showed $140 gold iier ton, and some copper ores,

containing from 23 to 44 per cent, of copper, yielded from $12:i to $170
per ton in gold. The copper ores were shipped Irom the river to San
Francisco at a cost of $18 per ton, while the hauling to the river cost $10.
La Fdz district.—A granite range six miles northeast of the town of

La Paz contains this district. The road to it leads over a hard mesa,
and passes at the so-called water-tank, four miles from La Paz, an inter-

esting locality. At this place the bed of a ravine is about 25 feet below
the surl'ace of the mesa and in its sides a white limestone, striking north-

- west and southeast and dipping25o southeast, is exposed, resting directly
on the granite ; it is 14 to 10 feet thick, and the lower portion of the
bed contains fragments and seams of the erupted rock. It is to be re-
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grctted that no fossils occur in this limestone ; but its lithological char-

actor refers it to a recent epoch.

Two miles farther east, on the southwest slope of a bold ridge, and
running along it, occurs the Conquest lode. A belt of talc-slate, about
50 I'eet wide, runs here through syenite in a northwest and southeast di-

rection, dii)ping 20° northeast into the hill. In it occur seams of quartz,

sometimes running apart from each other and ])arallel, and then joining
again, but the main direction is always parallel to the slates. This
quartz is in places surprisingly rich in gokl. The southeast end of the
claim is about 275 feet above the bottom of the ravine. Progressing
from here toward the other end of the claim, the following work has
been done on it

:

The discovery-hole, 10 feet deep at this end, showsthree seams ofquartz
of respectively 2 feet, 1 foot, and' 6 inches width, with horses of slate be-

tween, making the whole width of the vein at this point about 7 feet. The
quartz is mostly dense and white here, only the middle seam being porous

• and iron-stained. The next opening is 30 feet to the northwest, (ifeet deep,
and shows the same arrangement of the seams. One hundred feet far-

ther iire three small shafts, exposing the same character of the vein. In
the o])en cut and 15-lbot incline, and a 10-foot incline met with further
on, iron-stained quartz in many small seams is seen, and some spurs join
the vein, coming in at right angles from the hanging wall. Next, in an
incline 45 feet deeji, the vein is 6 feet thick, and, for the first time, solid,

iron-stained, and containing visible free gold. An open cut exposes the
vein from here for 30 feet; another one, 20 feet long, is a short distance
farther on ; and here the vein is much scattered again, but the ore is

very rich. The main work on the vein, two very large open cuts and a
shait 70 icet deep, are next reached. The vein-matter is scattered here
over a width of 30 feet ; but much free gold can be seen in the quartz
seams. Here the zone of slate makes a sudden turn more to west and
is not much opened below this point. In the last-mentioned open cuts
and shalts spots of the size of a fist and larger are seen in the quartz
and the slates, entirely filled with soft pulverulent hydrated oxide of
iron, which prospects exceedingly rich in coarse, free gold ; it is worth
$1!) per ounce. At least 1,200 feet of the l,(J0O feet located are more
or less o))ened, and the ore so iar has been found good. It is the inten-

tion of the owner to tap the vein by a tunnel whitdi, with a length of
150 feet, would strike the lode at least 200 feet below the croppings.
There is unichore taicen out from this vein and ready for reduction ; but
so far no machinery has been erected.

The Constantia is six miles southeast of the foregoing. The trail, as
long as it crosses the main mountain, leads over syenite and talc-slate;

but as soon as it descends to the lower foot-hills on the east it strikes
greenstone and metamorphic slates, all ruiuiing northeast and south-
west. In a belt of talc-slate lies the Constantia. It is an enormous
vein, the croppings of which are seen for over 1,000 feet. For that dis-

tance it is from 30 to 50 feet wide, but at both ends it becomes much
narrower and finally disappears. The vein dips 25° southeast. Muck
of this quartz vein is porous and highly iron-stained, and in oneof these
softer layers a shaft 50 feet deep has been sunk. There are from 20 to
30 tons of ore on the dump which shows free gold occasionally. Some
of the quartz was formerly worked in arrastras at Tyson's wells, about
four miles to the east, where the nearest water is found in a deep well,

and the result is reported to have been a yield of from $20 to 835 per
ton. But nothing has been done on the vein for several years.
Farther to the southeast, near the road to Wickeubuig, many veins
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containing load ,'ind coppei" were located several years ago ; and some of

tliem M ere opened by sbafts and tnnnels, but none of tlieiu liave been in

operation dining the last two years.

The gold placers in the vicinity of La Paz, -which extend over an area
of at least tw enty miles in all directions, deserve some notice. A very
good history of them is given in J. Eoss Browne's report of 18GS, and it

remains only at the present time to say a few words as to their probable
origin. They arc undoubtedly of local origin. The syenite and the
metamorphic slates contain many large quartz veins, but the almost
incredible number of small gash-veins in the slates and grec^nstoue have
probably furnished most of the gold. The gravel is not rounded, like

fragments of stone exposed to tlie action of running water for a long
time, but angular and shari)-edgod. There is very little eai'th mixed
with it on the sides of the gulches and none in the ravines themselves.
The gravel is never deep, hardly exceeding a depth of 5 feet.

There being no water in the vicinity, nor in such a position that it

could be brought to the placers, the gold has been so i'ar extracted by ,
dry-washing. A machine constructed tor that purpose was in operation
in some of the gulches during last year, but it hiul lately been moved
from the place where it was known to have been at work, and I could,

therefore, not witness the operation. The results reached with it are
claimed to be very satisfactory. As only the coarse gold can be got
by dry-washing, these placers must be still far from being exhausted,
though they have been worked over to a great extent. The amounts
taken out formerly per hand per day are reported fabulously high, but
much more gold remains now, though for the pi-esent inaccessible, than
has ever been taken from these diggings.

Eurelca district.—This district is forty-two miles north of Arizona
City on the Colorado Eiver, and the veins are from one mile to fifteen

miles east of the river. The district is an old one, having been organ-
ized in 18G2. The country rocks are granite, slates, and porphyry, ar.d

the veins .are mostly contact-veins, striking west-southwest and east-

northeast, and dipping at an angle of about 45°.

The Margarita is 3 feet wide and has been opened better than the
other veins by numerous shafts and levels. The gangue in depth is

mostly cakspar and quartz, which cjirries argentiferous galena contain-
ing from S(jO to $100 in silver. IMucli ore has been shipped trom this
vein to San Francisco.
The Kosario is within a short distance of the river. The shaft is GO

feet deep and contains a 2-foot vein, whicli carries mostly zinc-blende
containing $7 per ton in silver. At other places the same vein contains
galena, assaying as high as 74 ounces per ton in silver. A tunnel, now
in 200 feet, is intended to strike the shaft at 300 feet.

The Buena Vista, Bronze, and others have also been opened in this

district and all of them carry argentiferous galena. None of these mines
were in operation in 1870.

Across the Colorado at this point, on the California side, the same
belt of rocks appears. Here five or six mines are opened, mostly occur-
ring in the neighborhood of trachyte dikes. They contain galena with
iron pyrites, and this ore is both argentiferous and auriferous.
The Mammoth is a representative vein of this kind. The shaft is SO

feet deep. The arrangement of the ore in this vein is rather peculiar,
different minerals lying in slightly inclined layers above each other in
the same vein, as, for instance, in the first layer, galena, the second, iron
l)yrites, the third, zinc-blende, &c. These pyrites yield, by assay, 2 ounces
gold per ton, and 0.77 ounces silver; the biende, 5.83 ounces silver; the
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galena, 122.47 ounces silver. Higher up on the mountain the galena in

the same lead is very solid and contains 57. .T per cent, of lead.

Mr. Pcabody worked another vein on the same side of the l iver, speci-

mens from which assayed 01.5 per cent, of lead, 55.5 ounces silver, and
0.17 ounces gold per ton.

Castle Dome district.—This district is situated opposite a point on the
Colorado liiver, thirty miles above Arizona City and inland to the east

about twenty miles. It was organized in 1803 and 1804, and some of the
mines have been in operation more or less ever since. The district has
its name from a dome-shaped butte, which towers several hundred feet

above the crest of the mountain chain, and, is visible for great distances
in all directions.

Castle Dome district has a very rugged surface, and the mines are not
sasy of access. Water is rather scarce, and wood is confined to cotton-

wood, mesquito, ironwood, and palo verde, the lirst only near the Colo-

rado, while the two latter kinds occur in limited quantity in all the dry
washes and ravines from the mountains.
The Castle Dome Mountains are an isolated range running northwest

and southeast, and extending twenty-five miles from a point near the
Gila toward the northwest. The range is entirely destitute of vegeta-
tion. The rocks constituting it are granite, metamorphic slates, basalt,

and porphyries ; the erupted l ocks especially give to the outlines of the
chain that ragged appearance so characteristic to it.

Prospecting in the mountains proper has so far been devoid of satis-

factory results. Exceptional seams of yellow and blue talcose clays
are met with; also several large veins of hard, dense quartz, slightly

tinged with oxide of iron, but they are not auriferous. One of these
veins can be traced through the mountains for several miles, having
withstood the action of the elements, while the neighboring rocks were
destroyed and washed away for many feet in depth. This ledge is fi-om

3 to 20 feet wide, strikes north 40° west, and dips about 25° southwest.
On one casing beautiful dark dentritic forms are seen, and pieces of
this sometimes contain visible gold; but on the whole the vein is barren.
The district was first entered by Americans in 1803, but old and aban-

doned mines with shrubberj^ of many years' growth npon their dumps, a
well-beaten trail to the Gila, piles of slag and traces of ruined Si)anisli fur-

naces near that river, clearly demonstrate that this ground was known
and worked by the Mexicans prior to the occupation of the country by
Americans.
The founders of the district (as is related by one of them) labored

under the delusion that galena was nearly pure silver, and that in the
possession of mines here they had a " big thing." They suflered from
want of wi;t(;r, provisions, and mining supplies; j'et they worked hero
during the summer heat, Sundays and nights, as well as by day, sus-

tained by the consciousness of being in luck. No efforts were made
to explore mines or to extract ores; all their energies were centered
upon the acquisition of ground by posting notices and complying with
the district regulations in regard to work, &c. Several months elapsed
before satisfactory assays could be obtained, when the mere word
"lead" destroyed their hopes, and dispelled their bright illusions as the
splash of a stone effaces the reflection of scenery from the face of a
placid lake. The reaction was great, and the disappointed miners were
easily called away by the reports from La Paz, Weaver, and other
rich placers. Castle Dome was again a solitude. Later, the establish-

ment at San Francisco of smelting furnaces and lead-works created a
demand for lead ores, which again brought this district into notice, and
veins here were worked with varying success until the opening of sim-
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liar mines in California, and Nevada, from being nearer at hand, diverted

tlie attention and money of capitalists, wbo bad been promoting opera-

tions down here. Many promising veins were abandoned for want of

capital. This winter work has been resumed on several lodes with
highly gratifying results. The boolvs of one mine, the Flora Temple,
show tliat the first 100 tons of ore were placed upon the dump, cleaned
and ready for transportation at an expenditure of less than .$900, which
includes cost of tools, supplies, and every expense incurred in the dis-

covery and opening of the mine. The ore is an argentiferous galena,

and assays 63 per cent, lead and 39 ounces silver per ton. The mines
are perfectly dry, no moisture having been found at the greatest depth
yet reached. On the score of security, economy, and facility for working,
the absence of water underground amply compensates the trifling in-

convenience of having to use it from barrels. Water is hauled to the
mines from the Colorado liiver by the teams employed in carrying ores

down to the landing. Fuel is abundant in the ravines, which are well
stocked with a species of lignum-vitfe, known here as "ironwood." The
country rock in the small district in which mines are actually worked
is slate and granite. The most prominent lodes appear to be true

fissure-veins, running north-northwest and south-southeast, dipping in-

differently to east or west. The principal characteristic is a gangue of
fluor-spar, tinged pink or green, and sometimes beautifully crystallized.

The Castle Dome mine, now being worked with great vigor, con-

tains 2,200 feet, acquired by location and purchase. One hundred and
sixty feet have been opened and worked to the depth of 5G feet, pro-

ducing some 500 tons of shijiping ores. The greatest depth attained in

exploration is 104 feet. Surface explorations clearly establish its con-
tinuitj' . It is producing ores of excellent quality, assays of metal now
in transitu to San Francisco ranging from 58 i)er cent, to 09 per cent,

lead, and $23 to $190 silver per ton.

This mine is particularly interesting from the diverse character of
its contents and the beauty and richness of many of their combi-
nations. Sulphurets and carbonates, and a half-decomposed galena,

dull in color and exceedingly rich in silver—chemical composition
as yet unknown—are generally selected for shipment; the poorer
carbonates and sulphurets being retained with an ultimate view to
smelting at the mine or at the Colorado Eiver. The strike of the
vein is north 44° west

;
dip, 15° west. The foot-wall is a talcose slate,

with a pink tint. The vein-matter contains many combinations of clay,

talc, gypsum, fluor-spar, «&c., of constantly varying color and consist-

ency. The vein proper varies in width from 2 feet to 8 and 10. The
shipping-ore generally occurs in compact seams, from 3 inches to 2 feet

in width, though frequently met with in kidney-formed masses in spar and
in the argillaceous and talcose vein-matter. The expense of extracting
and cleaning the ore varies with the character of the vein. The fol-

lowing figures will be found as nearly correct as it is possible to give
them :

Extraction and cleaning, (estimated) $10 00
Sacks, per ton, (estimated) 2 00
Freight to Colorado River, (actual figures) 10 00
Freight to San Francisco, (actual figures) 15 00
Lighterage to reduction-works, (actual figures) 1 50
Assay and incidental, (estimated) ' 1 50

Total expense per ton 40 00
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The Biiclvcye -was worked very i)rofital)ly last spring, until the ap-

proach of liot v.eather, by Messrs. Butteriiekl. Work has not been
lesiimed yet this winter, though the mine shows plenty of ore and
invites labor. It is of the same general (jharacter as the Castle Dome.
The Flora Temple was lirst opened this winter; lias three incline

shafts sunk to a de))th of oO feet, and the necessary drifts to facilitate

communication and ventilation. From this limited amount of work
(the stope remaining untouched) 150 tons of clean ore have been ex-

tracted.

The Poorman is yielding galena of flrst-rato^uality, and its owners
appear well satisfietl.

The Prosperity, Don Santiago, Konpareil, and other veins, are being
prospected with very promising results.

I am indebted lor much of the above information to Mr. Geo. Tyng,
superintendent of the Castle Dome mine, and to Mr. Julius Sieback, a
mining expert of Arizona City, who has had much experience in the

Colorado Eiver mines and elsewhere.

The placcffi of Gila City.—Some sixteen to eiglitecu miles east of Ari-

zona City, the Castle Dome range crosses the Gila. On the low foot-

hills on both sides of the river, the valley of which is here about a mile

wide, and in all the ravines and gulches in them, occur gold placers.

They have been worked for many years, and although they have been
worked over by dry-washing to a great extent, they are still rich in fine

gold, which could not be reclaimed by that, process.

The main mountain range consists here of granite and syenite, which
is traversed by greenstone dikes. The foot-hills consist altogether of

metamorphic slates, which contain a great number of small gash-veins

and bunches of iron-stained quartz. As in the cas(>, of the La Paz
placers, I tliink that the gold in the ])lacers comes froni these slates.

The placers extend along both banks of the Gila for ten or twelve

miles, and several small towns like Gila City, Los Flores, and Oroville,

owe their origin to the first gold oxcitemeut. They, are now deserted

and only inhabited by a few white men.
At Gila City a San Francisco company has during the last year

erected works to jiump the water from the Gila up into a reservoir ou
top of the highest foot-hills in order to work the placers of the vicinity

by hydraulic power. They use a 9-inch pi])e through which they pump
the water, and their works had just been completed when I left the Ter-

ritory. The first run they had made satisfied them of the value of the

l)lacers, and they were eager to continue their operations.

The gold shown to me was mostly coarse, but of very fine quality, be-

ing worth $19 75 per ounce. I was told that their apparatus for saving
the fine gold had not been completed, but was to be put up soon. If

tlie gold lelt in these placers is really sufficient to pay for such an ex-

peiLsive wiiy of working them, the field is undoubtedly suflicieutly large

to last for years.

At Los Flores, on the opposite side of the river, a small five-stamp

mill has been at work for a part of the year crushing gold quartz Irom
some small veins in the vicinity. The enterprise seems to be a success,

as an addition of five stamps to the mill is contemplated.
Most of the placer-mining in the vicinity is done by Mexicans and In-

dians, and lor that reason it is very difficult to get any reliable data as

to their yield, unless the shipments of Wells, Fargo & Co.'s office at Ari-

zona City may be taken as a criterion. These amount to little less than

875,000 during the year, but much of this comes undoubtedly from
other sources in the Territory.
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PEMA COUNTY.

This county comprises all tli.at territory in Arizona lying east of lon-

gitude 113° 20', and south of the Gila River. Next to Yavapai it is the

largest in the Territory. It contains some of the most fertile agricul-

tural lands in Arizona, principally in the bottoms of the Gila River and
its tributaries, all of which, however, require irrigation. The great

expanse of country to the southwest and south of the Lower Gila is

barren, and, in fact, a continuation of the Sonora Desert. The level sur-

face of the Tertiary plains is here only broken by the appearance of

numerous small mountain-chains, the rugged outlines of which are visi-

ble for great distances.

The lirst mining in Arizona by Americans was done in this connty,

but before them the Mexicans had for years extracted the precious

metals from these domains. Old mines, now mostly caved in, and the

remnants of ancient beueficiating works, especially in the southeast

corner of the county, amply couiirm the traditions of the Mexican pop-

ulation in regard to this.

The Ajo cojiper mines are located sixty miles south of Kenyon Sta-

tion, on the Gila Kiver. Kenyon Station is one hundred and thirty miles

east of Arizona City. This makes a land transportation of one hundred
a!ul ninety miles to the Colorado, over a good natural road; the lirst

sixty miles, however, are entirely destitute of water.

There ai'e several veins in the district, all of which occur in granite

and slate; strike northeast and southwest, and dip steeply to the south-

east. The principal vein contains solid peacock ore in a fissure 27

inches wide. The main shaft is 130 feet deep, and in this water was
struck at a depth of 140 feet, which had to be carried out on the backs
of Mexicans. Several drifts and galleries were run from this shaft, in

the majority of which the body of ore is much split up ; in others it thins

out to mere thread. The longest level is 100 feet in. In another vein the

gangue is white quartz, which contains native copper, red oxide, and
carbonates. It is 18 inches wide and a shaft is sunk upon it to the depth
of 90 feet. From this a level is run 30 feet from the surface, 60 leet

long; and another, 45 feet below the surface, is driven in 30 feet. The
ore-streak in the vein is on an average one foot thick. Water was struck

in this shaft also.

There are several other shafts on these veins, from 20 to 60 feet deep.

In the latter, which is on the first-mentioned vein, only decoraijosed

ores, very solid and i-ich, had been found.

There is much mesquite wood in the neighborhood, and water was
struck in a ravine, in two wells, within 20 feet from the surface. Work
is temporarily suspended on these mines, and will be resumed as soon
as the completion of the South Pacific Railroad, opposite this point, on
the Gila, will lessen transportation. The ores are extraordinarily rich

and well fitted for concentration bj- a single smelting on the spot into a
high-grade crude copper.

The country south of Tucson, in the neighborhood of Tubac, I have
not visited. It was originally my intention to pay a visit to these

regions and report upon the mines which had at one time such an ex-

cellent reinitation and on which so much labor and treasure have been
expended in the past. After waiting at Tucson over two weeks for an
escort, (for no part of Arizona is w'orse infested with Apaches, and a
small party of white men cannot safely travel in these i"egions,) and
seeing no prospect of getting one without waiting three or four weeks
longer, I concluded to turu north and examine some, other portions of

H. Ex. 10 18



274 MINING STATISTICS WEST OF THE KOCKY MOUNTAINS.

the Territory. This resolufiou was hastened upon learning that no
work whatever had been done on those mines for years, and upon
reflection that, in that case, I would not be able to see enough in tlio

broken-down shafts and drifts to repay for the long trip. At the saiuo

time Mr. J. Ross Browne, in his report of 18C8, has treated tliese mines
so fully, at a time Avhen there was much more and better ojiportunity

for examining them, and he has quoted such excellent authorities in

that ceport, that 1 am fully satisfied that all has been said in regard to

these mineral veins and their development that ever was learned by
working them. From that rei)ort we must conclude that this part of

Bouthern Arizona is full of veins, principally carrying true silver ores,

which appear to occur under the same geological conditions as the sil-

ver veins of Northern INIexico, viz, in porphyritic and granitic rocks, or

as contact-veins between these eruptive rocks and sedimentary strata,

chiefly limestones.

Some of these veins haVe been worked in an exceedingly extravagant
way. According to the i-eports of Kuestel, Pumpelly, Brunckow, Schu-
chardt and other noted miTiing engineers, it is certainly not the fault of

the mineral deposits that they do not support flourishing mining enter-

prises even under the present high cost of transportation, but entirely

of the management and the hostility of the Indians. The South Pacific

liailroad will do away with the Indians and high transportation, and
it remains to be seen whether the future managers of these mines will

have profited from the dearly-bought exiierience in mining all over the
AVest.
The Lee and Scott mine, about twelve miles due west of Tucson, has

been worked to some extent to within a year or two ago. But although
this mine is almost in sight of the cai)ital of Arizona, the Apaches have
driven off and killed the miners, and rendered work upon the lode im-
possible. This vein contains a mixture of galena and fahlore very
rich in silver, the portion reduced on the spot having yielded at the
rate of $125 per ton. Governor A. P. K. Saflbrd, of Arizona, who has
lately visited the mine, says in regard to it:

The course of the lode is •ncst-sonthwest to east-northeast ; near the snrface its

width is 18 inches. The liangiu<!;-\vall is smooth, but the foot-wall is somewhat broken,
aud near it are about 6 inches of very conccntmted mineral. For the first HO feet in
the shaft the dip of the vein is very regular 4.')", but at this point a largo horse comes
in and the ledge nearly pinches out. lielow this horse, which is only a few feet thick,
the vein becomes much nearer perpendicular and widens out. At 90 feet, water in
small quantity was struck, aud several feeders join the main lode. At the bottom of
the shaft, 100 feet from the surface, the ledge is about 5 feet wide, inclosed in jdain
walls, aud the mineral seems well distributeil through the gaugue. The character of
the ore is the same as shown to j'ou (galena and fahlore.) 1 could trace the croppings
for some distance on the surface.

lu this district there are also some very rich copper and lead mines containing silver,

several of which have been worked profitably in times past. But the constant depre-
daticms of the Apaches caused the death of many of the workmen aud owners and
rendered it impossible to keep any live stock ; so work had to bo abaudoued. ' •

Could we have protection 1 am certain many of these mines, as well as a great number
of those south of here, could bo worked now to a profit.

The following description of the country in the southeast corner of
Arizona Territory, between the Kio Salado or Salt Eivcr on the north
and the Sierra Cauanea of Sonora on the south, and between the Kio
Santa Crnz on the west, and the Sierra Uragoues and the one hundred
and ninth meridian of longitude on the east, has been kindly furnished
to me by Lieutenant John G. Bourke of the Third Cavalry. This sketch
was compiled from notes collected during the numerous scouts of Troop
F, Third Cavalry, and especially during the one made in conjunction with
the volunteer .troops acting under the command of Governor A. P. K. Saf-
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ford of Arizona. While absolute accuracy cannot be expected of notes
so hastily taken, the sketch will nevertheless give an approximately
correct idea of the features and resources of a region as yet so little

known.
SOUTHEASTERN ARIZONA.

In its general features this portion of Arizona presents a constant
succession of mountain ranges, spurs, and offshoots from the great cen-
tral chains of the continent. Noneof these are of very great length, except,
perhaps, the Sierra Blanca, but they all obtain a considerable elevation
above the sea-level, and being cut up by deep canons and gorges olfer very
often great obstacles to the construction of roads. Between these
sierras are, in general, to be found level plains or " playas," covered
with a good growth of the various grasses peculiar to the Southwest,
and consequently well adapted to the purpose of stock-raising.

Commencing on the north, there is the Sierra Ancha, otherwise called
the Tonto Mountains

;
immediately to the south and east, separated by

the Rio Saladofrom the former, the Apache Mountains, cut up by canons
and ravines, but well watered; farther to the east, and upon the other
side of the liio San Carlos, are the Picachos de San Carlos ; to the north,
and slightly to the east the Sierra Natanes, and farthest to the north
and making an elbow to the east and south, the Sierra Blanca and The
Mogollon Mountains. South of the Apache Mountains, and bordering
close upon the Eio Gila, (proceeding from west to east,) are the Sierra
Pinal, Sierra Mescal, and the Coi'dillera Gileua.

Still farther south, and bordering upon the left bank of the Gila, are
the isolated peaks called the Dos Narices or the Saddle Mountains and
the northern end of the Pinaleho and Mount Trimble and Mount
Graham. The Sierra Blanca trends from north to south for the greater
portion of its length, but the short arm of this range has a general
course from east to west. The Pinal, Mescal, and Cordillera Gihma
cross the course of the River Gila oblicpiely, and the San Catarina, San
Pedro, Pinaleho and some smaller ranges run also about northwest and
southeast.
The Guachuca Mountains and the Sierra San Josd are upon the Sonora

line, as is also the southern extremity of the Dragoon Range; the only
other range of importance is the Santa Rita in the extr.-mo southern
portion of the Territory. It would be impossible to form from a sketch
thus hurriedly compiled any accurate view of the general trend and
arrangement of these ranges, while the lack of proper facilities prevents
the completion of a topographical chart; yet as these mountains, in ad-
dition to being prominent landmarks, contain inexhaustible mineral
treasure, it has been considered advisable to give them particular men-
tion.

Among the " playas " of largest extent is the valley or " playa " of San
Domingo, which extends on the east well into New Mexico. It has a
few streams of no consequence.
The country in the vicinity of the capital is a large plain, extending

from the San Catarina range on the north to the Sierra jMestenes, or
Whetstone Mountains on the southeast, and thence bearing away to tlie

northwest until it runs ilito the plains bordering u])on tlie Gila. The
last, but most fertile and valuable, is the stretcli of (;ountry from the
southern side of the Sierra Mestenes to the northern side of tiie Sierra
Guachuca. Hemmed in on the west by the littfe hills called the Barba-
comara, it unites at the eastern extremity of the Guachiipn range with
a fertile valley now belonging to Sonora, and bounded by the Sieira
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Giiaclinca and Sierra Cananea on tbe north and sonth respectively.

Tliis IS tl)e fjai den spot of Soatlierii Arizona. Abundantly provided
with water by the llio San Pedro, llio Harbacomara, liio (Janaiiea, and
their little alilnents, it oilers to the enterprising agrienltnrist a held of

labor which would undoubtedly prove highly remunerative. Covered
with rich grasses all the year, having an abundance of line tind)er and
bnilding-stoue in the neighboring mountains, it will yet prove to be one
of the richest districts of the Southwest. In this favored section sliould

also be included the valley of the Sonoita and the country around Camp
Crittenden, which will, however, be treated of under the proper head.

The rivers and streams are tbe Gila and its tributaries, .some of wiiich,

however, .sink before reaching the main stream.

The Gila rises in New Mexico, in the mountains north and west of

Fort Bayard, flows in a tortuous course to west and somewhat to tho

south until it reaches the Colorado, at or near Fort Yuma. It is a
very narrow stream, with a swift current, shallow during most of the
year, but in the rainy season vastly increasing its volume. Its banks
are fringed with cottonwoods, ash, and willow.s. Shortly after crossing

the oneliundred and ninth meridian it passes through an abrupt caiiou,

of no great depth, but great beauty ; another canon, called the Grand
Canon of the Gila, is passed before it meets the San Pedro. Much of

the region through which it flows before passing Mount Trimble and
Mount Graham s'.iows decided evidence of volcanic action, lava, basalt,

obsidian, and such minerals being found everywhere. West of these
mountains the traces of water are ujwn all the hills.

The principal tributaries are (in Arizona) between 100° and IKP
west, flowing in from the north, the j^atros, the Prieto, the Bonito, and
another stream to the east of the Bonito, and at present without a name.
The San Domingo is supposed to join it from the south, but is an under-
ground stream.
Between 110° and 111° west a^e, upon the north, the Eio San Carlos

and the Walleu Creek, the latter an unimportant stream; upon the
south, the San Pedro, a river of considerable length and consequence
and tlie Eock and Deer Creek, these last being, however, dry during
the greater part of the year. Between 111° an(l ll.'P west, upon the
north are the stream called Mineral Creek and the Salt Kiver, while
upon the south there is the Santa Cruz, which sinks before it joins. Of
these the Eio Salado, or Salt Eiver, the San Pedro, San Carlos, Bonito,
Prieto, and Santa Cruz, w ith their tributaries, will be considei'ed. The
Eio ]!>ratros more properly belongs to Z!few Mexico. It has one aflluent,

the Eio Azul.
The Salado is formed in the Mogollon IMountains, by the junction of

two small streams; flows in a general southwest direction, and empties
into the Gilabetween 112° and 11 3° west longitude. Itsnmin branch is the
Verde, a considerable .stream, which joins it from the north, but is beyond
the limits of tlie district here described. The Salt Eiver also has two
small tributaries, the Pinto, (with its branch, the Pappoose,) and the
Pinal, both of which rise in the Pinal Mountains, and flow north, join-

ing the Salado about ten miles apart.

Eio San Carlos rises in the Sierra Blanca region, and after flowing
southwest receives one branch, the Eio Alisos, about twelve miles above
its junction with the Gila. Eio San Pedro is formed in Sonora, about
thirty miles above the American line, by the confluence of two streams,
the Eincon dc Burro from the east and the Cananea from the west.
These little streams rise in the mountains of the same name. The San
Pedro flows north-northwest for about one hundred and fifty miles and
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empties into tlie Gila, fourteen miles beyond the point where it (tlie Sau
Pedro) lias received its principal tributary, the Aravaypa. Proceeding
down the stream Irom its souice, there are from the east the San Jose, a
small rivulet from the Sierra Dragones, Prospect Creek, and linally tlio

AraVaypa. On the west there are one small stream from the south sido
of the Sierra Gnaehuca, the Barbacomora, and a brook from the Sau Pedro
Mountains, about seventy-five miles from its source. There aie others,

but none of permanence or importance. Tlie San Pedro along the
longest part of its course flows between chxy banks, and is very narrow

;

its valley is one of the most beautiful in the Territory, and will be in
time filled with a prosjjerous pojiulation.

The Bonito rises in the Sierra Bhinca, flows south tlirougli a woiulcrl'ul

canon, and pours its watersnnto the Gila, about thirty-five or forty miles
due west of the New Mexican line ; it is very narrow, but very swift
and of some volume. No tributaries of much account join it, and it is

about seventy-five miles long. The Eio Pi'ieto, for about twenty-five or
thirty miles before entering the Gila, flows parallel to the Bonito. Its

coitrse beyond that is more to the southwest. It always contains a great
deal of water, but the streams flowing into it are of little volume. The
Santa Cruz rises in a spur of the Sierra Guachuca, flows south into Sonora
until it reaches the town of Santa Cruz, where it bends to the west, and
after flowing in this direction about thirty miles turns tiorth-northwest,
passing over the line into Arizona. It sinks just below Tucson, and
its waters are supposed to reach the Gila near Maricopa Wells. The
l)rincipal tributary of this river is the Sonoita, coyiing in on the east

;

there are also one or two affluents from the Sierra Guachuca. Tlie entire
valley of the Santa Cruz is very fertile, producing in great abundance
nearly all the vegetables found in the Middle States. Barley is the prin-
cipal cereal.

The future prosperity of this section will be mainly dependent upon
two sources, mining and stock-raising. The indications of gold, silver,

copper, iron, lead, and manganese can be observed in every mountain, the
Sierra Guachuca being es])ecially rich in the first three. Silver and gold,
iron and manganese undoubtedly exist in gi'eat abundance in *e ele-

vated country bordering upon the Bonito and Prieto. A large silver lead
Las been discovered in the hills back of the village of Tres Alamos,
while tradition has it the Canon de Oro, in the San Catarina, contains
a valuable mine formerly worked by the Jesuit fathers and by them
abandoned on account of Indian depredations. Nearly all the valuable
building stones are found. Granite, porphyry, and sandstone are in
nearly all the mountains. Sulphate of lime, in the form of alabaster and
gypsum, is m^t with in great quantity iu the Aravaypa Canon, v.hile

a valuable quarry of hard limestone exists near Camp Grant on the
San Pedro, and an abundance of it is known to occur iu the Sierra
Blanca. The hilly country appears iu general to be adapted to the lear-
ing of sheep, while the less elevated portions could again, as formerly, bo
divided into large ranches for beef-cattle and horses. It is said that a
generation ago, before the occupation of the country by the American
forces, large droves and herds of mustangs and wild cattle were raised
in the valley of the San P§dro and the Barbacomara, but the constant
incursions of the Apaches have since occasioned the abandonment of
most of the ranches. The great number of deserted corrals and houses
aflbrds ample and melancholy evidence that the Government has com-
pletely ignored the interests and advancement of this portion of its ter-

ritory. The soil, though nearly always requiring irrigation, yields an
abundant return for the labor bestowed upon it, and such is tiie genial
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nature of the climate that two crops of vegetables can without diflficulty

be obtaiued every year. Tlio only obstacle to the prosperity of the coun-

try, as far as natural resources are con(;erned, is the lack of wood, yet this

want is more apparent than real. In the Sierra Guachuca, San Jose,

Pinal, and upon the Santa liita and portions of the San Catarina Moun-
tains, plenty of fine pine timber is procurable, a large saw mill being now
in successful operation near the Soiioita settlement.. The southern
boundary of the "pine belt" of Arizona crosses the northern slope of
the Ai)ache Mountains. Cottonwoods, ash, and willows are found on
the banks of all the streams, the first named being serviceable for posts
and sills, but not of much account otherwise. The ash is a very hard
wood and very durable. The " roble," or scrub oak, is encountered more
frequently than any other tree except themesquit; it .affords very good
fuel. The mesquite is a tree in favor of which much may be said ; in the
adjoining Temtory of New Mexico it never reaches more than the alti-

tude of a bush ; here it attains the dignity of a tree. Trunk and branches
furnish excellent fii'ewood, but the heat evolved by the combustion of
its enormous roots exceeds that of either the oak or hickory. The few
specimens of furniture constructed from this wood indicate by their

beauty ;ind durability its value to the cabinet-maker. The " beans" are
much relished as food by horses, and the Indians use them to make a kind
of cake, \\iii(;h is not unpalatable. The gum exuding from the branches
in the months of October and November is very similar to the gum arable

of couunerce and is applied by the Mexicans to the same purposes and
as a medicine. The pinon is something like the cedar, is a good fuel,

and produces a quantity of balsamic resin which has the taste aiul odor
of turpentine ; the nuts are edible. The manzanita lias a very fragile

but handsome wood ; the berries are similar to " bear berries."

This portion of Arizona is not as well provided with game as are the
regions lying closer to the Sierra Blanca and those in the northwest,
ne\'ertheless, deer, antelope, and bears are by no means uncommon.
"VVild turkeys are often found, and so are ducks and quails. The lish

are very insipid, excepting those found in the Santa Cruz.
Thelsupplies of the country are drawn from three sources: from Cal-

ifornia, by way of Fort Yuma ; i.om Guayums, through Sonora ; and
from the city of St. Louis, via Santa Fe. The pressing need of railroad
communication is manifest, and hopes are now entertained tliat the
early construction of the thirty-second jiarallel road will soon remedy
the deficieiujy. So much ability has already been displayed and wasted
in demonstrating the practicability of the various pi-oi)osed routes that
the extension of the limits of this sketch ibr any such purpose would be
unnecessary and uncalled for. One thing appears evident, that the
Teri itories of New Mexico and Arizona would derive great beuelit from
the construction of the line, but tlie Ujiited States would derive quite
as much and more. The early completion of a road from the Atlantic
to the Pacilic, over which travel would never be impeded by the snows
of winter, coupled with the great development of trade between our own
country and the Jlexican provinces of Sonora, Chihualtua, and Durango
seems to offer inducements uot to be disregarded. Emigration pouring
in would soon solve the Indian problem by the extermination or com-
plete subjugation of the hostile tribes, while' the Territory, finding its

natural outlet to the Pacific in the annexation of the port of Guaymas,
would soon take its place among the most prosperous of the Western
States.

No part of the country can possibly offer greater inducements to the
stock-raiser than the valley of the Barbacomara and the Upper San
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Podro. (Covered with a perennial jjrowth of the richest grasses, well

watered by nunieroii.s springs and streandcits from the neighboring
mountains, this region has a climate so mild that stock would thrive'

the year round without sheltei", save that whi(!h would be art'orded

against the fervid summer sun by the numerous evergreen trees, ex-

tending well into the plain.

Nor is this country devoid of beautiful scenery. The cafions of tlio

Colorado am scarcely surpass those of the Bouito, and of the Ara-
vay])a. The walls of the former tower to an imposing height, (nearly

feet,) and ])resent but one or two difficult avenues of egress for a
distance of thirty or forty miles. The cafion of the Aravayjia has been
referred to in tlio recent work of Dr. Bell, "New Tracks in North
America." The country lying more to the south docs not present as
bold an aspect, the peaks being less elevated and the (^ailons less ab-
ru[)t. The numerous valleys, each provided with springs or streams
and clothed with verdure during the entire year, make the landsca|)e
more interesting, if less impressive. From the summits of the moun-
tains, forests and groves stretch down the sides, affording an agreeable
contrast to the extensive plains below. The abundance of wild grapes
growing luxuriantly from vines which have embraced some of the old
est trees indicate the adaptability of the soil to the culture of this fruit.

In the low-lands perpetual summer reigns upon the hills, and in the
canons sjjring is the only season, but upon the mountain-tops can bo
experienced winds as severe as those of a northern autumn.

CONCLUSION.

The devclojiment of the mineral resources of Arizona has hardly
begun, although the territorial government has been organized about
eight years. It will bo asked why this is so, if the Territory really

contains these various mineral deposits ; and the invariable answer of
those acquainted with the conditions surrounding mining enterprises iu

that country will be, because the Apaches infest the Territory. This
one fact, coupled perhaps, in some parts of the country, with high
freights, is really the principal obstacle, not alone to mining, but also to

agriculture, and in fact all other occupations.
It is true, the southern and western portions of Arizona are exces-

sively hot iu the summer months, and water is here scarce in the mount-
ains at that time, but the same may be said of portions of Nevada; yet
mining is successfully carried on in that State, and assumes yearly
greater proportions. Again, as to high freights, it is well known that
all the Western States and Territories have liad to contend, to within a
year or two ago, with the same difficulty, and it did not i)revent the
mining of the precious metals, though it lias crippled the industry very
much in times past.

But in none of those States and Territories have the settlers had to

contend with foes like the Apaches. Their hostility to the white man,
as well as to other Indian tribes, has been displayed by them, and found
vent for years in a sort of guerilla warfare, which, with the limited

number of troops at its disposal, the Government has thus far found
itself unable to terminate successfully. And, to aggravate the sit nation,
the peculiar climate and configuration of the surface of the Territory are
the best allies the Apaches could wish for. The broad gravel i)lains with-
out water, as well as the rugged mountains, forbid a sullicieiitly rapid
prosecution of the iiulians, when, after their frequent foraging expedi-
tions, they beat a hasty retreat to their mouutain strongholds, where
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tliey generally scatter iu all directions. The Apaclies arc not a strong
trilie, but very few of them can, under the circumstances, do a great
deal of damage, and cfiectually prevent the settlement of the country,

as long as it is not better connected with otlier parts of the Union.
Eut what the Government has not been able to, do in the past the

South Pacific or Texas Pacific Eailroad will certainly do. As in the
case of the Union and Central Pacific roads, it will attract population,

and the citizens, less hampered in regard to Indians than the mili-

tary powers, will soon dispose of the question in their own way . Sup-
plies will be brought to the mines at rates permitting the industry to

prosper, and safety of life and property will continually tend to expand
it. As to the basis of all mining operations, the existence of the min-
eral veins, the foregoing report amply afiirms their abundance, though
not one-third.of Arizona has been i)rospected, or even visited by white
men. It must not be understood that the mineral deposits of Arizona,
as a whole, are richer in the precious metals, 2)er ton of ore, than those

of other countries. If they were, they would be the onlj' exception iu

the world. But the number of veins in these barren, .rough mountains,
and their close i)roximity to each other, are surprising.

It is, iu this connection, remarkable that all the veins of Arizona
have either a northwest and southeast or a northeast and south-

west strike. This points to the formation of these two classes of veins

at two difl'erent i)eriods, and it will be interesting, at some future time,

when the action of the eruptive forces in Arizona is better understood,
to follow this subject further.

One class of mineral veins in Arizona, though very valuable, will

require much capital and skill in their develoi)ment, and in the extrac-

tion of the precious metals froni their ores. These are the gold-bearing
sidphurets of the Sierra Prieta, very much like those of a portion ot

Colorado, and equally difficult to treat. But even if none of the new
processes now contemplated for the cheap beneftciation of such ores (by

a roasting which will eflectually free the gold, and by subseijuent

amalgamation) should prove successful, the construction of the Texas
Pacific Railroad will render the application of the Piattner chloridizing

process remnnerative. Besides, many of those ores are sufliciently con-

centrated to i)erniit the introduction of smelting works, by the use of

which the highest and most perfect yield of the precious metals may be
obtained, as soon as the railroad shall lessen the cost of transportation

sufliciently to permit the shipment of' base metals.

After the construction of the great southern transcontinental railway,

Arizona will have nothing to lear in regard to its speedy development,
and tlie mines especially will be foremost to build up a country which,
so far, has been persistently decried by those who do not know or
acknowledge the half of its internal resources.

Even for the present the mining districts adjacent to the Coloi"ado

River oU'er excellent chances for the investment of capital. But
to build up a successful mining industry in those districts the ores must
be beneficiated on the spot, and land transportation must be limited to

that of the metals only. At the Same time professional skill and eco-

nomical business habits must be employed to work these ores. These
qualifications, which cannot be acquired except by a thorough theoret-

ical and jnactical education in mining have, so far, not been brought to
bear in Arizona, excei)t iu isolated cases.

The total protluct of Arizona during the fiscal year 1869-'70, in

gold and silver, does not exceed 8800,000, coin value. This includes the
value of several hundred tons of argentiferous lead ores, shi^jped from
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the Lower Colorado. While this estimate may be too low on aceouiit of
tlie omission of sn(!h amounts as have undoubtedly been ean ied off by
Mexican placer miners into Sonora, it embodies all fliose values of
wliieh leliable information can be obtained in the Territory itself.

The decrease from last year's i)roduction is partly due to the stoppage
during a great part of the year of the mills on Lynx Creek

;
i)rincii)ally,

however, to the unexampled drought, which impeded both jdacer and
quartz mining, and to the extraordiuary activity of the hostile Apaches
during the year.
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CHAPTER VIII.

NEW MEXICO.
The product of gold in the Territory of New Mexico during the hist

jciir hits been litth; iu excess of that of the yeiir before.

The iloreno gokl iiekls, the ijriucipal i)art of which, tlic Maxwell
grant, is said to have been sold to an English company during the

year, have held their own, as a whole, the Aztec Mill having made up
by an increased yield what was lost by the i)lacer!?. Tlie latter have
liad a better supjily of water than last year, the Moreno ditch having
been partly i)U(l(llcd and connected witli additional sources of a water
supply. Only the larger i)lacer mining claims, however, have been
worked during any considerable portion of the season.

Of twelve claims reported six have produced over ^10,000, and the

product of all the claims is about 8ll<>,00(). The twelve claims meu-
tioned have emi)loye(l sixty-six men on an average of six months,
])aying wages of about $(»() per month. The average yield per day per
liand of these claims has been $9 70. The most productive claim has
been that of Arthur <Jt Co., which yielded $20,000, employing teu men
during eight nu)nths.

The Aztec ]\liiiing Comi)auy, whose mine has been described in last

year's report, has employed tiiirty men steadily for twelve months at

average wages of 23 per day. They have extracted during that time
over 3,ri00 tons of ((uartz, which yielded $7(i 70 per ton, or an aggre-
gate of about 8200,000. This yield is higher i)er ton than that of last

year, and perhajjs unique in the United States for so large an amount
of ore.

The discovery of extensive deposits of bituminous coal on the Max-
•weir grant is imiiortant for the future of that portion of New Mexico.
Several beds, souse of which are reported to be 10 I'eet thick, havebeeu
found m the J\aton Mountains, along the lied River and on the Verinejo,

Along the course of the Uj)iier Ponil and the CinumoaKivers other beds
are said to have been tracsed. All of these are probably not coals, but
rather lignites; but even if so, their discovery is a very fortunate event
for a country in wlii(;h timber is not overabundant.
The mines of the Arroyo Hondo Mining and Uitch Company, near

San Antonio, iu Taos County, which were mentioiusd in last year's re-

l)ort, on account of their great extent and the extraordinary facilities

offered here for cheap redu(;tion, on account of the low price of labor
ami the abundan(;e of wood and water, the latter suflieient to drive a
twenty-stamp mill, have not yet realized the expectations entertained iti

regard to them. The company have em])loyed fifteen men during nine
mouths, but realized only a little over $8,000. Wages are still low, $1
lier day and board.

In Santa Fe County the old and new placers have again been worked,
to a limited extent only, and the project of bringing water to these lo-

calities from the Pecos Kiver has not yet been carried out.

The New Mexico Mining Company and the Candelaria Company are
the only quartz mining conqianies reported at work during a i)art of the
year. The -New Mexico Mining Comi)any at Ileal de liolores has em-
])loyed eighty men and some boys during nine months, and has crushed
1,800 tons of quaitz, yielding a little less than 818,000, or nearly 810 per
ton. This yield does not at all come u]) to the cxiiectations entertained
last year in regard to the' ores of the Ortiz and Brehm lodes.
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The Candelaria Company at Keal del Tuerto has worked eight iiieu

for ten months, and 1,200 tons of qnartz were mined by tliein. 1 aui not
inlbriiied of the yield of tliis ore ; but as the company bought a ten-stamp
mill last year, which had before crushed ore from the sauie mines with
satisfactory results, it may be expected that the business of the com-
pany was a ])aying one, though wages have been much higher in this

part of New Mexico than elsewhere. The Candelaria has paid BSo \mv
month to its hands, without board; and the jS^ew Mexico Mining
Company about $00 with board.

In Grant County little real mining has been carried on, while much
l)rospeeting has taken place.

The ])lacersiu the vicinity of Pinos Altos have produced little, partlj'

on account of drought and the hostility of the A])ach(vs, and i)artly be-

cause nearly all the lloating population in this camp was carried off to

the Burro Mountains by t!ie excitement which broke out in the earlj'

part of 1870, on account of alleged rich discoveries of silver veins.

The quartz mines, too, have done little during the year, and of four
companies reported only one has worked twelve months, the remainder
Laving been active from one to four months. ^

The Pinos Altos Mining Comi)any has only worked one mouth, and
its product is less than $3,000. Tlie remaining three comi)anies, Rey-
nolds & Ciriggs, llyerson & Co., and the Asiatic Mining Company, have
employed sixteen men, on an average of eight months, at $2 ])er day.
They have crushed 3,!)70 tons of quartz, which yielded $(iO,0()0, an
average of S15 33 per ton. The largest product is that of Messrs.
Reynolds & (Jriggs, who crushed 2,880 tons, yielding 8-48,500.

The Pinos Altos region is one of the most exposed to the depredations
of the Apache in all New Mexico, the distance to the Sierra Blanca
and the I'inal Mountains, the strongholds of the worst bands of Apaches,
being short, and military protection not in the immediate vicinity.

The (celebrated copper mines of this region, in Central City district,

which were described at length in last year's report, have not been in

operation. But steps have been taken to secure United States title to

the 8anta Kita mines, and an early resumption of operations at this

mine is exjiected.

The great events in reference to mining in the Territory of New Mex-
ico are the simultaneous discoveries at widely i-emote localities of exten-
sive silver veins and deposits. I refer to those made at the Burro or
Pyramid Mountains, in Mesilla County, those in the Cienega and Chlo-
ride districts, in Grant County, and linally, those ucitr the Kio Dolores,
an afliuent of the Rio San Juan, in the northwestern part of the Terri-

tory. The latter, though reported to be rich and extensive, have been less

explored than those first named, the Ute Indians having prevented the
])rospecting i)arty,when attempting to reach the mines the second time,
iVom advancing iu that direction, forcing them to turn north, where
they are said to Lave discovered rich gold mines iu the Saa Lixis Park
in Colorado.
The Burro and Cienega mines are better known, and, though no active

mining of any account has been carried on in either of these localities,

many outsiders, and among them intelligent mining men, have visited

fthem and reported on their merits, as far as develoi)ed at present. Va-
• rious accounts have appeared in the press from time to time in regard
to the Burro mines. The following is from the pen of Mr. J. Wassou,
surveyor general of Arizona Territory

:

As these mines liavc attained celebrity, and are destineil to be more widely and favor-
ably known, their location should be described with apiiroxiniato accuraoy—all that
any man can do at present. New Mexico claims thom, and while Arizona does not deny
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it, she docs not admit it. The lino between New Mexico and Arizona is establislied on
the ouo huuilred and uintli meridian of longitude west of Greenwich, and no line has
ever been run or observations taken on it, not even at its intersection with the inter-
national boundary between Mexico and the United States ; hence any positive opinion
as to the territory in which these mines are situate would be presumption. Yet it is

generally believed that the line between the Territories lies to the west about fifteen

miles, and for legal purposes the authority of New Mexico is recognized. The mines
lie just south of the Overland Mail and Stage road, and the bold croppings may he seen
distinctly fifteen miles distant either way on the road. They lie at the extreme north
eud of the Pyramid range of mountains, where they lose themselves in the open, level
country, forty-five miles east of Camp Bowie, at Apache Pass, and seventy miles south-
west of Camp Bayard

; by the siuuous road of Tucson, one hundred and fifty ; and west
of Mesilla, on the Eio Grande, one hundred and twenty. The stage passes weekly over
this route, once each way, with the mails and passengers to Tucson and Mesilla. Fare
to Mesilla, $35 ; to Tucson, $42 50 ; and thence to San Diego, $90—two trips each week
west of Tucson.
Up to May 2l8t there were 1,257 original claims recorded, and they cover a scope of

country about six miles iu extent. But three monster veins are prominent—Harpend-
ing. Brown, and Arnold. They crop out for miles, in places 50 feet above the surface,
and verging from a few to hundreds of feet in width. Between the lodes is a network
of smaller ones, many of which are from 10 to 50 feet in thickness. The limited amount
of labor performed forbids any correct opinion of worth, regarding the casing of the
veins, extent or character much below the surface. . Iu a few places slate wails have
been exposed by the miners to a depth of several foet. Quite an extended observation
of quartz operations iu the Pacific States and Territories has convinced me that more
failures have ensued because of,a lack of ore thau on account of its barrenn(>ss of gold
and silver. Here the quantity is apparently unlimited. I was disgusted in advauco
with what I considered the same old stories about " any amount of ore—rely upou
that." I felt that all former lying had been, rendered insignificant in comparison.
Yesterday and to-day I carried a hammer, climbed up over the scraggy cro))ping8 i:i

scores of places, and knocked oft' pieces whoreothers had not, aud the amount of quartz
iu sight is so-great as to miike one doubt his sight—almost regard himself iu the midst
of a wild dream. I have neither seeu nor heard any exaggerations wi th reference to
the quartz in this district.

The quality is still a matter upon which the honest and well-informed may aud da
diii'er. I to-day saw boxed some forty pounds of ore from various mines, and ad-
dressed to A. Harpending, San Francisco, to be forwarded by stage to-morrow. It may
be taken for specimens, but I am sure there are many thousands of tons equally as
good in plain sight. If the ore which P. Arnold has forwarded to Mr. Hari)ending
gives satisfactory returns of gold and silver, there can hardly be a doubt that this is the
most extensive dejiosit of rich quartz ever found in America. The same (juality of ore
is abundant throughout the district. It is exposed in thousauds of places, and not iu
small bunches. Speakiug only in comparison with other ores, I believe tliosj of this
district will bo proved of great average richness. I understand the tests so far made
have shown but little gold

;
yet to-day I struck a small pocket which contained nuich

free gold, as was verified by pulverization and careful washing. Unquestionably silver
largely predominates.
There are many evidences that these mines have at one time been worked in a crude

way, aud the ore taken elsewhere for reduction, and that some of the mysterious and
fabulous tales of silvei^miues in Mexico had their origin here. On the Roberts claim, on
the Brown lode, is an old stoue cabin. It was covered iu the usual Mexican style until
recently, when some soldiers set lire to it and burned off the roof. It was covered with
cedar poles, thatch, aud dirt. A hole near by, where the mortar was probably mixcKl, is

grown up with small shrubs, and a portion of the limbs of a cedar tree adjacent have
been cut otf, aud the marks of the ax are yet visible in the dead branches. The work
must have been done numy years ago. In the quartz nearby there are ere vices worked
out into the heart of the ledge, some of the cavities being large enough to admit a man
on his knees, and when discovered, the entrances were closed with rocks. In other
places ore has evidently been taken from the surface, as the " deads " are as orderly
placed to one side as is the practice of modern miners. At this city springs were dug
out and walled up. Flat stones used in grinding giahi for food are lying about. Tlie
careful observer here can have no doubts regarding these statements. The Apache In-
dians killed and drove men from highly cultivated farms in many sections of this coun-
try—why not from mines f

Large teams can easily reach the majority of claims, and with very little labor roads
can be made so as to admit of heavily laden wagons i)assing to aud from any of them
with ease. The hills rise gently and are covered with a heavy growth of nutritions
grass aud scattering cedar timber of the scrub variety ; are not rocky except near the
veins, and tlu^re the boulders are quartz croppings. In most all quartz districts tho
item of roads is a big one iu the expense account ; here it will amount to nearly nothing.

In the gulch passing up through Ralston water is abundant in the rainy season, and
for some time thereafter on tho surface ; now wells have been dug from 5 to 25 feet
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Several liavc been sunk, and in every case exccUout water has been obtained at the
drpth stated. Haifa mile over to the west is a spi'in;;; in one ol' the claims water
)i:iH been ibund. Wliilc (!i(!re is no siirt'uce water at jjresent, it is jiroveu that the earth
is i'nll (it it. Mr. Arnold, who, by the way, is tlu; suijerintoiiduut of (he Roberts &
Harpeuding Coni))any, and a hard-woi king, reputable man locally, and I l)elieve gener- •

ally and especially, is now sinking a well near by, with a view to i)rocuro sullicient

water for a mill. Uo is down less than tea feet, and has found, >ip to tliis v/riting, con-
siderablo water. Ills intention is to sink, if iiossible, 30 feet or more. This is the driest
.season ; rain should eonmienco in .June. With proper ctlbrt- I am conli<leut it will cost
less to snjiply a large po|)ulation with an abundant quantity of line water than it did in

A'irgini.-i City. The San Simon River can be leached l)y pipes—so I am informed—at u
cost not to I'xceed that of the White Pine Water Works. While it would bo quite ac-
cej)table if tlu! district were coursed with babbling brooks at all seasons, the scarcity
of water here; is no great objection.

Wood is scarce near at hand. Upon inquiry of a largely interested party of what
would be the cost of wood delivered hero in quantities of 1,000 cords and upward,
lie was I'rank and i)ronipt in declaring it at not "above §20 per cord." Wood is

said to be al>umlant not above twenty miles dist.ant, and known to be within thirty
miles. Good pine lumber is selling at 15 cents per foot. When the demand becomes
largo thii pri<^e will be greatly reduced. For lin!-wood tlu^n; is an iimple supply of
cedar.scattere<l about within a few miles, to last for some time, but it is too limited to
be considered in making estimates for permanent supplies.

The Gila River can be reached with a railroad in forty-five to fifty miles, according
to local authority. A broad, level, grassy valley intervenes. There is ample water-
power, and the mountains which hug that stream above i)OS.scss innnenso forests of
superior timber. Should this immens(! field of ore prove half as rich as appearances
indicate it will, I predict the early construction of a railway to the Gila, as a means of
reaching cheap motive ])ower and fuel. Dumps along the body of the Ilarpendinganil
portions of the* Brown lodes could be reached with cars at a fourth the e.Kpeuse it cost

to reach tlu- dumps of the Comstork.
The climate is i)leasant. Days warm, but breezy and not oppressive, and nights

cool. It is regarded as very healthy. There is nothing in the sufroundin^s to change
this opinion, which of course is one formed within a few months by the oldest resi-

dents. No ouo lias couscuted to occupy a grave-yard yet, and therefore uo comotcry is

loeati!d.

Living is dear. Everything but postage-stamps sell at enormous profit, and this is so

throughout all this section of country, from Fort Yuma eastward, liacon sells at 00
to 7,'j cents ; sugar the same; beef and mutton, ".io cents; Hour, 10 cents, &c. Goods
and provisions are not plenty, but so far as the assortment goes, enough for the di^mand.
Stocks art^ orilenMl from Chicago and St. Lonis via Sheridan. I am told that freight

can be laid down here inside of 10 cents currency from those cities, and that a revolu-

tion in retail prices must ensue. As is always tho'caso in now and remote places, cer-

tain lines of goods bring any price asked; as a rule, merchants' liberality seldom
n))l)ears to good advantage except undcu- sharp competition. The x)opulatiou is esti-

mated in and about the mines at 300. Many arc coming and going.

Litlhi actual mining is prosecuted. As.sessment work is the main business, aside

from building, which is necessarily limited, although there are several cymfortablo
liousi's of stone, adobe, and granite, and more building. Owing to the danger from
Indians, and distance from supplies, but little is required to hold claims under the

local laws.

A uotic(! duly recorded holds six months ; a shaft 5 by 5 and 6 feet deep will hold a
single claim of 200 feet, or all the claims of any one company on the same lode, Ibrono
year. Men without some means should stay away until there is a demand for labor,

which is vi'ry lindted now, and will be for the next six months. Theio are men here
wlu) have buiinned their way, and without the means to buy a meal or jtay for record-

ing a claim, shoulil they find oue. If they could subsist on raw quartz this would be

a poor man's paradise. It is a friendly act to often warn them to stay away. The
mass of the people liere are unable to maintain healthy paupere, and a little starvation

is good for such mendii'ants. Qimrtz operators of means ought to visit these mines.

They could but be delighted to witness more good-looking ore in sight than has ever
been worked in the mills in and about Virginia and Gold Hill. Veins of line-looking

ore, standing r)0 feet above ground, ranging in width from 10 to 200 feet, form a pros-

pect of enchantment to all mining enthusiasts.

As mining experts are constantly making themselves ridiculou.s, by giving learned

opiuious on mineral deposits, I shall not in the least attempt to divide the honors with
them. Assays tell well for this ons ; it remains for hundreds of tons to be worked in a
body by mill process to establish the worth of this district.

This was written in May, 1870. Later in the year niy a.ssistant, Mr.
Eiler.s, while iu tlie atljoining Tei'fitory of Arizona, gathered some facts

in regard to these mines the substance of which is as follows :
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There is no doubt about the existence of extraordinary large quartz
veins in the district, and the quantity of ore, such as it is, seems to be
almost unlimited at the very surface.

In ii'fjard to tlie quality of tlie surface ore, whicli liere, as well as iu

hundreds of other silver veins, will probably be found to be the best iu

the veins, nothing satisfactory has as yet reached me.
We are indeed informed by an article, which appeared in the Scientific

Press of July 30, 1870. that a uunibtr of assays of ore brought to Sau
Francisco yielded as follows: " $3 01, $10 37, $14 14, $18 84, $28 25,

$28 35, $30 17, $43 t)«, $4(j 10, $50 23, $53 38, $55 97, $«(> 70, $113 13,

8118 20, $130 81, $147 21, $158 03, $lt2 80, $224 37, $287 21, $471 24,

$528 78, $501 88, $742 24, $751 87, $831 80, $1,342 50, $1,442 43,

$3,038 02, $3,838 40, $4,801 0!). A little gold, from a trace up to $25 22,

was found in six samples." But this proves nothing. The same assays
nuxy bo obtained from the smallest po(;ket of a silver-ore deposit. Only
average sami)les, taken according to the methods iu use iu the practical
working of silver ores, will reveal the true value of those veins, and that
only alter large amounts have been taken down.
A large number of assays, made in Arizoiui, of specimens taken from

the ledge by one who was unacquainted with silver ores, gave less than
an average of $15 ])er ton, and one of the original locators acknowledged
to my assistant that lie thought the great mass of the ores would not
yield above $15 per ton, and that they all contained a high percentage of
base metals. If we add to the cost of beneliciation of sncli ores the ex-

j)ense for transportation ibr forty-live miles by railroad to the Gila lliver,'

the as yet high cost of freight to and from the ]>nrro Mountains, and the
interest of the large capital required for starting such an enterprise, it is

evident that those mines cannot be worked at a profit at present. At
flie same time it is clear that upon the completion of the Texas Pacific

liailroad a very extensive mining industry is likely to spring up here.

1 learn that the attem[>t will be made dui ing the next year to make at

least a beginning iu the development of these mines.
The Cienega mines are located al)out fifty miles northeast of Ralston.

According to the accounts r(A!eive<l they occur in limestone, and are
rather deposits than veins. A town, nanuid Silver City, has been located

here, and some little prospecting work has been carried on, but in no
case a de|>th exceeding 12 feet seems to have been reached on the de-

posits. Jiluch high-grade chloride of silver is reported to have been
iound, .and the ])rincii)al deposits appear to lie along a zone running
northeast and southwest, which is half a mile wide, and has been sujier-

flcrially (>xplored for a length of three miles. Chloride district, two miles
from Silver City, is spoken of iu still higlu^r terms of i)raise.

All t hese dis(!overies lie apparently a siiort distance from Fort Bayard,
and may be identical with those of the Central City district mentione(l
in last year's report. As yet nothing definite is known in regard to

them, and as no actual mining was carried on, I have not deemed it

lu'cessary to expeiul any means in that direction.

The passage of the Texas Pacific liailroad bill will probably exercise

a powerful infiuiMice toward developing the mineral resources of south-

ern N(;w Mexico during the inunediate future^ and there are certainly
no Territories which deserve more the attention of mining men than
those crossed by the thirty-second parallel line.

The total white i)opnlation of the mining counties of Xew Jlexico, as
given by the census of 1870, is 20,710, including Mexicans, and dis-

tributed as follows: Grant County, 1,143; Lincoln County, 1,803; Taos
County, 12,07'J ; Santa Fe County, 9,099 ; Colfax County, 1,992.

The gold product of the Territory for 1870 slightly exceeds $500,000,
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CHAPTER IX.

COLORADO.

This Territory manifests a steady progress in tlie direction of settled

and prodnctive iudustry, and permanent public improvements of every

kind. The completion of three railroads, centering at Denver, the forma-

tion of new and thriving colonies, like that of Greeley, and the growth
of several branches of domestic manufactures, are all causes which,

though distinct from mining, operate favorably to that interest. The
absolute proximity of agriculture and mining is not always perfectly

advantageous to both. Thus in California the placer-mining oijerations

have been ruinous to large areas of farming and garden land, along the

rivers below the mining ground. The vapors from smelting works are

frequently injurious to"crops. The high rates of miners' wages atfeet

unfavorably the price of agricultural labor. Conflicts of interest be-

tween the two industries promote litigation while they hamper legisla-

tion. Yet, on the other hand, mining cannot maintain itself remote

from auxiliaries, except at great pecuniary and social cost to the rtoin-

nuxuity. I regard it, therefore, as peculiarly fortunate for Colorado

that within her borders mining and agriculture are "so near and yet so

far;" that her rugged mountain districts are skirted with fertile plains

and parks; that in days to come the camps of her pioneers will be merely
outposts of her great cities. It is difficult to find an instance where the

two fundamental productive activities of man are both so magnificently

endowed, and so conveniently located for mutual assistance without in-

terference.

The Territorial fair, held in September at Denver, was a striking

exhibition of the wealth and progress of Colorado. It is ti-iw, it was
inferior in its array of native stock to that of 1801), and no more than
equal to its predecessor in point of agricultural products. - Bat these

facts have little signiiicance. What Colorado can do in these particu-

lars is well known already ; and it matters not whether the heifers or

the turnips are a few inches larger round the belly this year or last.

On the other hand, the magnificent disj)lay of blooded stock in 1870

means a great deal. It shows growing wealth and intelligence among
stock-raisers, and promises still better things hereafter.

The crops suti'ered greatly from drought, so that, although the area

under cultivation was greater, the total harvest probably did not ex-

ceed that of 1809. But next season will astonish the outside world

;

and meanwhile, though the average yield was not realized in the pres-

ent croi), the ranchmen of Colorado may claim with truth that, even
under the great disadvantage of a partial failure, they far exceeded the

general average of the United States.

But the great glory of the fair was its display of ores and bullion.

The total value of the samples on exhibition was not far from $100,(100;

and the exhibition as a whole has seldom or never been equaled. The
pride and joy of the citizens over this splendid testimony to their young
industry is more than pardonable; it is fully justified. They have no
longer any need to indulge in idle asseverations; they can point to

facts.

The buUiou display was very fine. There was one solid piece of gold
bullion, value $39,001 05. Clear Creek County sent cue silver button
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weisliing; 1,141 pomids, value $20,000; one weighing 400 poniuls, value

$7,000; one i)ounds, value $1,027; and one 113 pouuds, value

$1,025. Tlui first two were from the lirown Company, the third from the

Terrible mine and the last from 4^ toiis of Snowdrift ore.

The following is a list of the ores exhibited, together with their mill

or assay values

:

GnjIX COUNTY—GOLD.

Kin^rston lodo 10 to
"\Vant()j;a itnlc

(jivyioT'v lode
Jlolitail loili!

I'lack lodo
Stark Ci>. lode
Xdw Fotnidlaiid lode
Pnirfield lodo
Pri;:o lode
Jiat'.'S lodo
V. v. It. lodo
Delaware lode
.TiuH'H lodo
I'o-.vabic lode
3Jnrron,i:lifl lodo
YanUeo lode
Ciilirornia lode
Hidden Treasure lodo.

Jit. iJeaortlode
Oldorado lode
German lode
Euiahg, lode

4.') oz. in mill per cord.

8 do. do. do.

G do. do. do.

8 do. do. do.

10 do. do. do.
(1 do. do. do.

10 do. do. do.
8 do. do. do.
" do. - do. do.

10 do. do. do.

10 do. do. do.

4 do. do. do.

20 do. do. do.

Ij do. do. do.

8 do. do. do.

13 do.

8 do.

G do.

do.
do.

do.

do.
do.
do.

Kip lode 4 oz. in mill per cord.

Johnston lodo -

Promise lode
American l>'lag lodo 4 do. do. do.

Troy lodo
Alps lodo 7 do. do. do.
Marg't Glcnnnn lodo
Poote &. Simons lodo 6 do. do. do.

Gliunoll lodo
Winnoba;;o lodo 7 do. do. do.

Maiiniiotli lode 4 do. do. do.

East Uo.sloii lodo
Gardiner lodo 7 do. do. do.
St. Louis lode 6 do. do. do.

Peek &, Thomas lodo
Baxter & Crispin lodo
Kansas lode 0 do. do. do.

Simmons' I'ork f» do. do. do.

Coaloy lodo, (silver) 400 do. do. per ton.

Gili>in lodOj (silver) :100 do. do. do.

IMe.asant View lodo 10 do. do. per oord.

lUiuoislode 6 do. do. do.

CLEAR CKEEK COUNTY, GRIFFITH DISTRICT—SILVER ORES.

I
All coin values, per ton of 2,000 pounds.

Swcepstakfis lode, assay $440 00

Pi^ruvian lode, mill run 5K! 80

(JilpiM lodo, mill i iin 1-20 00
NI-\Vot Uid,', iissay 400 00

Griffith lode, assay 1^0 00
Gutlirio lode, uiili run... 728 00

New IJoston lode, assay, (50 per cent, lead) 30 00

Terrible lode, mill run 6.50 00

Lake Siijierior lode, assiiy 146 00
Maoiiet lode, mill run 'MO 00
MannnoMi lode, assay 500 00
Jjrown lode, mill run 650 00

Qualver lode, mill run 200 00

rraiiklin lode, mill run 96 00

Astor lode, assay 400 00

Mendofa lode, assay 260 00
Ilobert Enniiett lode, mill run 179 10

Bunker Hill lode, assay 800 00

E Pluribus Unuin lode, assay 1,000 00

General .Jackson lode, assay 200 00

Cashier lodo, mill run 230 00
Federal lode, select specimens, sissay 27, 000 00
Federal lode, second class, assay 800 00

O K lode, mill run 1,176 00
Dives lode, assay 646 00
Silver Plume lode, lot of .WO pounds, assay 2, 535 00
Snowdrift lode, lot of 300 pounds, assay 3, 356 00
Snowdrift lode, lot of 100 pounds, assay 3,159 00
Siiowdrift lode, lot of 100 pounds galena, assay 1, 404 00

ARGENTINE DISTRICT.

Stevens' lode, mill run, (65 per cent, lead)

.

Paymaster lode, assay, (80 per cent, lead) .

.

Baker lode, mill run

260 00
84 50
120 00

DAILEY DISTRICT.

Mountain Ram lode, assay . 444 00
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UPPEU UNION DISTRICT—GOLD.

Silver Mountain lodo, mill run $100 00
Conqueror lodo, mill run 125 00

MONTANA DISTRICT—SILVER.

Commonwealth lodo, assay, (lead 60 per cent.) 30 00
Conf^ross lodn, assay 240 00
Highland lodo, assay 200 00
Capital lode, assay 240 00

MORRIS DISTRICT.

Massachusetts lode, value nnknovn.

LINCOLN DISTRICT.
Blazing Star lodo

—

Surfiice, assay,| H
Sixty-five feet deep, assay,

| ^ '.'.".V.'.".'.".'.'.".'.'.'.'.' i !!
."

633 33
And 13 per cent, copper.

IDAHO DISTRICT.

Seaton lode, silver, mass of 455 pounds, mill run 300 00
Schafftcr lode, native gold, specimens, value unknown.

Of course these figures do not represent the average yield of the ores-

treated, still leas the average value of the vein-material. Kor would the
true average mill-yield give a direct uicasuro of the general quality of
ore. A common error with American miners has been the habitual,

though often innocent, exaggeration of the " average value" of ores.

People do not seem to know what this phrase means. At first it used
to mean the average result of a large number of sample assays; then,

when we had grown wiser, it meant the average of pulp assays taken in

the mills
J
and beyond the latter signification we have apijareutly not

yet advanced.
Now any district can maintain a high "average value" of this sort, as

long as it sends only good ores to the mill or furnace ; and the figures

signify, not the average value of all the ore tn the veins, not even that
of the ore extracted, but that of the ore treated. In other words, they
arc a criterion of the expense of mining and reduction, and that is all.

Moreover, since no mines ever did or do contain rich ores only, the high
yields are gener.ally associated with wasteful sorting, which still further

increases the expense of mining.
Let him who woidd apply this test to a mine or a district measure the

excavations on the lodes, calculate the whole amount of vein-matter re-

moved, and compare this with the total of bullion produced. In Colo-

rado this style of calculation would produce some surprising results.

But Colorado is no worse and no better than any other districts in this

respect. She is Just now working her best mines, and of these only the
best and second-best ores. When, in the progress of liealthful iiulustry,

more mines shall be opened, existing mines operated on a larger scale

and more permanent system, and less ore thrown away or left standing
as too poor to work, we shall see an apparent decrease in the value per
ton of the contents of her veins ; and I cannot wish her better fortune
than just this decrease.

In a subsequent chapter the processes of reduction employed in Colo-

rado will be fully discussed, and more exact information as to average
value and yield will be given.

H. Ex. 10 19
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BULLION PEODUCT OF 1870.

The Denver NevTs estimates the total gold and silver yield of the Ter-

ritory for 1870, as follows

:

Shipped by express 1 $2,400, 000
Add ten per cent, for actual value 240, 000
In private hands from Denver 500, 000
Shipments of matte 884,000
Shipments of Terrible ore 176, 000
Other concentrated ores 300, 000
From southern mines 100, 000
From northern mines 150, 000
Used by manufacturers 120, 000

Total coin value 4, 870, 000
Add 12 per cent, premium 584, 400

Total currency value 5,454,400

I am obliged to regard this estimate as altogether too high. The
article which contained it showed the manner in which each item was
calculated ; and a revnsiou of the whole, with additional sources of in-

formation, for which I am indebted to Mr. Schirmer of the Denver mint,
and Mr. Jones, agent of Wells, Fargo & Go. at that place, leads me to
substitute the following estimate, as the most accurate which I can
obtain

:

.Shipped by express $2, 160,000
In private hands from Denver 120, 000
.Shipments of matte, (Professor Hill) 884, 000
Terrible ore i 176, 000
Other ore 110, 000
Shipmeuts from southern mines 100,000

. Shipments from northern mines 50,000
Used by manufacturers 75,000

Total coin value 3, 675, 000

The items of northern and southern mines in these estimates refer to
,the fact that much of the gold gathered in the mines of Park, Lake, and
Summit Counties goes out, by the way of Colorado and Caiiou Cities, to
Pueblo, and thence east without coming to Denver at all. So of the
product of the North Park, Snake, and White Eiver mines in Northern
and Northwestern Colorado. It finds its way to the line of the Union
Pacific llailroad and thence east or west.

The deposits at the Denver branch mint were as follows

:

DENVER BRANCH MINT.

Month. No. of
deposits.

Value.

63
76
65
82
162
234
247
254
222
194
130
97

§49,900 10
58,814 93
48,801 08
48, 170 79
76, 036 30
99, 474 77

108, 210 78
119,565 22
160, 358 90
91,752 02
53,816 27
52, 546 68

July

December ,

Total 1,826 967,447 90
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In the last six montlis of the year there were 1,144 deposits, of Iho
value of $580,249 93, showing a very gratifying increase in both num-
ber and amount.
The following altitudes of noted localities, mostly within the Territory

of Colorado, are taken from a pamphlet published by Colonel Baker of

Central City. There are differences of a few feet in the determinaticms
of many of these points. Thus, Denver, accoi'diug to another good
authority, has an altitude of 5,387 feet, which may easily bo accounted for

by supposing the observation to have been taken on the higher part of

the town. Since, a third determination, made on the lower bottom of

the Platte, at Denver, near the mouth of Cherry Creek, gives 5,303 feet

only. Again, Georgetown is sometimes placed at 8,900 feet, a serious

difference ; and the Berthoud Pass at 11,502 feet, or 213 feet higher
than in the table below. In a number of instances, Fremont's original

hypsometrical determinations are given for comparison with more
modern ones.

1. WESTERJf PLAINS.
« Feet.

Omaha, (Ubr.ary and state-house) 1,211
Julosburg, eight feet above river 3,703
Denver 5, 317

2. Base of mountains.

Franklin, (St. Train's) •. 5,256
Boulder City 5,536
Golden City 5,882
GoUlcuGato 6,226
Mt. Veruou'. 6,479
Soda Springs, (Pike's Peak) 0, 515
Colorado City, 15 feet above vrater 6, 342
Divide between Arkansas and Platte, on road from Colorado City to Denver. . 7, 554

3. Eastern slope of mocmtains, upper plateau.

Central City .- 8,300
Gold Hill 8, 036
Osborn's Lake, (Ward district) 8, 621
Bergen's Kaiich 7, 752
North branch of South Platte, Denver and Buckskin road 8, 028
Lake where Denver road enters South Park 10, 041
Jefferson, (South Park) 9,842
Tarryall, (South Park) 9, 932
Forty-six miles below Tarryall, on the Platte , 8, 151
Where the Tiirryall road leaves or strikes Fontaine qui Bonille 8, 273
Three miles lower down 7, 794
Junction, North and South Clear Creeks 7, 086
Idaho, (12 feet above South Clear Creek) 7, 800
Head of Virginia Cafion 9, 690
Consolidated Ditch Office, (Missouri City) 9, 073
Mouth of Fall River 7, 930
Level of Clear Creek at Empire City 8, 583
Base of Berthoud's Pass 9, 464
Georgetown 8, 452

4. Passes.

Georgia Pass, (South to Middle Park) 11, 487
Berthoud's Piiss, (Clear Creek to head of Middle Park) 11, 349
Same, (General Case) 11, 371
Ute Pass, (Frduiont) 11, 200

5. Alpine summits.

Mt. Audubon, (southeast of Long's Peak) 13, 402
Vclie's Peak, (uortliv. est of Long's Peak) •. 13, 4.')6

Long's Peak, (approximately) 14, 056
Mt. Guyot, (west of Georgia Pass) 13, 223
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Pike's Peak
Piko'8 Peak, (Frdmont)
Gray's Peak, (Argentine district) ^

Parry's Peak, (northwest of Empire City, named by General Case)
Mt. Flora, (a detached peak east of Parry's Peak)

Feet.

14, 21G
14, ;!00

14,251
13, 133
12, 878

6. Middle park.

Three-fourths of a mile from summit of Berthoud's Pass, (western slope)

Head of Middle P.wk ,

Hot Springs of Grand Eiver, 25 mUes from head of Park

10, G9o
8,690
7,725

7. Timber line.

North slope of Pike's Peak
Ou the range of Berthoud's Pass
Eastern slope of ridge leading to Gray's Peak
Eastern sloi)o of Mt. Engelmann
Soutliern slope of Mt. Flora
On Snowy Eange
Mt. Audubon
Long's Peak
Wind Kiver Mountains

11,700 to 11,800

12, 043
11,816
11,643
11, 578
11,807

11, 300
10, 800
10, 160

These formidable altitudes are indications of the diflflculty of inter-

communication between the different mining districts. Yet the enter-

prise and skill of American engineers are not to be baffled by such
obstacles ; and it is safe to predict that railway communication, in some
form, will, ere long, be extended into the heart of the mountains, to

say nothing of the plans of sanguine projectors, who talk already of
penetrating, by this line, to the Salt Lake Valley itself. At present
there are three railroads centering at Denver : the Kansas Pacific, com-
ing from Kiinsas City, the Denver Pacific, connecting with the Union
Pacific at Cheyenne, and the Colorado Central, which strikes from Den-
ver into the mountains. The latter road has been completed to Golden
City, a distance of about fifteen miles, and was opened for business
with appropriate festivities on the S-lth of September, 1870. Another
road, called the Boulder Valley llailroad, is in process of construction
from a point on the Denver Pacific, about tweuty-flve miles north of
Denver, to the Boulder coal fields.

It is proposed to continue the Colorado Central to Central City or
Georgetown, and some preliminary work has been done in Clear Creek
Canon. But the question of gauge, which has been considerably dis-

cussed, still remains unsettled. The narrow gauge, which has been
employed with excellent economical results in India, Canada, Norway,
and elsewhere, would be, it seems to me, just the thing for mountain
branch roads, on account of its superior cheapness in construction and
operation ; but it appears difficult for the Colorado people to give up the
idea of a great transcontinental tnmk-line. Tlie ambition of the pow-
erful Kansas Pacific Comi)any seems to point in this direction. A nar-

row-gauge line beyond Golden City, necessitating transshipments at
that place, would be a great local advantage to it, while the continuance
of the ordinary gauge to Central and Georgetown would be better for

tho.se localities, if its construction and successful operation were feasi-

ble. My impression is tliat Gilpin and Clear Creek Counties will have
to choose between the narrow gauge and nothing. ]\Ieanwhile, a bold
and, perhaps, visionary scheme is said to be connected with tlie Boulder
Valley line. I quote the following statement from a letter to the New
York Tribune: •

The Kansas Pacilic is a powerful coqioration. iind, properly, it is the line 1>y which
the Cotton States are to communicate with California and China

;
but, unfortunately,
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it, becomes tributary to the Union Pacific at Cheyenne, while it traverses a treeless,

houseless prairie of nearly live hundred miles cast of Denver. Engineers have been
strugfjling for a passage through the Arkansas Canon; tlience through thePiuicho I'ass

into San Luis Valley, and they have tried other routes, though they knew that if tliey

Bueceeded they would iind beyond the eastern slope of the Koeky Mountains an unin-
habitable country, more than one thousand miles wide. The present move would seem
to be toward Cariboo, in the building of the Boulder Valley Road, that coal iiuiy first

be obtained, and then that the nnning region may be reached before the Union Paeilic
should consider whether the prize is worth seeking. But there is more than this still

behind. Boulder Pass is between Cariboo and Central, and hcfo the snowy range
crowds so far to the east that it is but a few miles tlirough to the head-waters of the
Colorado of the West, wheiico a ])assago into Salt Lake Valley will be easy. When
this shall bo !iccom])lished a grand scheme will be developed. The Central Pacific,

which meets the Union Pacific at Ogdcn, seven hundred and fifty miles east of S.acra-

mento, will clasp hands with the Kansas Pacific, and the Union Pacific will see passen-
gers and freight take this new route, which is said to bo one hundred and fifty miles
uearer to Now York.

Leaving these pictures of extensive possibilities, it is well to return
to the immediate needs of the principtil mining districts of the Territory

;

and these, 1 do not hesitate to say, will be best, since most speedily,
served by the construction of narrow-gauge railways. In a subsequent
chapter of this report some further information on the subject will be
given.

^

The erection of smelting-works for the treatment of Colorado ores is a
matter closely connected with the question of railway transportation

;

and the public spirit, outrunning, as usual, the actual progress of in-

dustry, has projected such works in numerous localities. An establi.sh-

ment of the kind is erecting at Omaha, under the charge of Mr. Balbach,
of the Newark (New Jersey) Works, and there has been much talk and
some action concerning similar enterprises at Chicago, St. Louis, and
Kansas City. It is also proposed to establish works on the Union
Pacific, among the Wyoming eoal-lields, and at Golden City, or somewhere
else at the base of the mountains, among the Colorado coal-fields. The
relative natural and commercial advtintages of all these localities have
been subjects of lively discussion ; but 1 fear that the full relations of the
subject iiave been but partially investigated. Letters are frequently
addressed to me as commissioner-, requesting my opinion whether this

or that town "would be a good place for smelting works," as if general
opinions on such a point could be proper ba.ses of action. I can only
say, in general, that the most thorough and elaborate preliminary esti-

mates as to the cost of construction and operation, the character and
amount of the certain supply of ores, and the margin of profit in their

treatment, are of course indispensable. But after all these have been
obtained, the assurance of success is not complete. The multiplication
of smelting works and the limited supply of ores, so lar as Colorado is

concerned, will bring about a fierce competition, in which natural ad-
vantages, and even metallurgical skill, may go down belbre heavier cap-
ital and shrewder business management. The production of the mines
mtiy be gradually stimulated by the increased facilities of reduction;
but this cannot haveaii immediate effect, and meanvv hile financial strength,
the ability to pay high ctish prices for ores, and—what is more import-
ant—the ability to stop and stand still when prices do not permit profit-

able work, will give decisive advantages to some works, while others,
less fortunate in thfese respects, are forced to follow the lead of rivals,

putting prices up or down to get business, not daring to suspend opc-
rations, lest the suspension should be final, yet finding it equally i-uin-

ous to go on. I have seen this drama played repeatedly, till the curtain
fell upon a sheriff's sale.

The success of smelting-works at a distance from the mining districts,
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depends inonHivcr upon the good will of the riiilroad companies, who may
favor one or another locality in the i)rices of transportation. The ques-

tion of establishing such worlcs at points near the Eocky Mountain coal-

beds is affected directly by the metallurgical vakie of the coal—a matter
which needs more thorough and extensive study than it has yet received.

Again, smelting-works at accessible commercial centers, drawing their

supplies from many different quarters, have a great advantage over
those which depend directly ui)on single districts; yet this advantage
may be neutralized by some of the causes enumerated above, or in the
course of time by the establishment of other works, intercepting in detail

the supplies from each quarter. Thus the extensive works of Swansea
in Wales possess a commercial supremacy, long established and ac-

knowledged, but precarious in its particular elements.

It is, therefore, impossible to predict which works of the many now
projected east of the liocky Mountains will survive and llourish. 1

refer in this connection to enterprises whi(;h are exi)ccte(l to be perma-
nent. There are numerous small establishments si)ringing up from time
to time in connection with the discoveries of productive mines, paying
for themselves in a few mouths, and dying when the mines, even tem-
porarily, give out. They beloi^ commercially iu the same category as
stamp-mills.

GILPIN COUNTY.

The stamp-mills of Gilpin County, old and now, number about seventy,

with more than 1,300 stamps. Probably half this number of stamps
have been in operation more or less steadily during the year, crusiiing

about 100,000 tons of quartz, with an average yield of $V2 to $15 per
ton. The average number of stamps running throughout the year was
about 400. A large i)ortion of the rock crushed was custom-rock. Some
of the most productive mines were closed for months on account of
quarrels between companies. Among the lodes which iiave been worked
with more or less steadiness are the Fiske, Milwaukee, the California

and its extension, the Gardiner, theKoderic l)hu, Kansas, Camp Grove,
Flack, Prize, Sudeburg, Jones, Fairfield, Kent County, Bobtail, Bur-
roughs, and Gregory. The Coaley mine at Black Hawk, the oidy silver

mine worked, so far as I know, in that vicinity, produced some $20,000
of silver during the first half of the year.

The bullion shipment from Gilpin County (gold) for the year ending
July 1, 1870, was as follows:

Coin value. Coin rnlao.

July $124,000
August 1(51,500

Septembor 122,000
October 110,000
A'ovember 120, 500
December 100,500
Jauuary 106,000

February $107,000
March 114,000
April 78,000
May 112,500
Juno IIG, 100

Total for the year 1 ,
:!78, 100

The bullion shipments for the twelve months previous to July 1,

1800, coin value, were $1,207,900. •

In December, 1870, the following mills were running in Gilpin
County, mainly on custom-rock, or under lease. It will be seen that
the number of stamps in oi)eratiou is very high for the season, and
above the average for the year, an encouraging fact.

It is an illustratiou of the incompleteness of the first returns furnished
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by the assistant marshals under the census law, that the total produc-
tion of stamp-mills reported to the Census Bureau from Gilpin County
for the year ending June 1, 1870, was but $-186,429, or about three-tenths

of the actual shipments .of gold for the same period.

Name of mill.

BLACK HAWK.

Sensenderfer
Holbrook
University
Fnllerton and Kiinber*8
Meado'a
Lalic's, (Bobtail)
North Star
Millor and Dorum's
Fitzi)atrick's ,

Lewis's -

Black Hawk
Consolidated Gregory
Dickinson's
Now York ^

CENTKAL.

Lexington
Barrett's

NEVADA AKD EUREKA OULCH.

Waterman's Eureka
Kansas-Colorado
Potter and Hawley's
Beverley's
Clayton's
Hardesty
Philadelphia

Total nuiubec of stamps

In addition to these there were several other mills, unknown to me by
name, raising the aggregate number of stamps to more than 500.

In view of the limited extent of the productive gold-district of Gilpin

County, the number of stamps which it keeps in operation is unequaled,
except by the Comstock Silver district, in the his^pry of American min-
ing. But this number would be much greater under a proper system
of mine ownership and management. I take from a pamphlet by Colonel
G. W. Baker the following statement, showing how the most celebrated

lodes of Gilpin County are subdivided among different owners. The
table suits my purpose all the better, because it was not published in

condemnation of this sj'stem, but to show how many companies had
failed to develop their mines successfully, even upon veins of acknowl-
edged value. I quote it to prove that the great number of these com-
panies was one of the principal causes of failure.*

* The subdivisions of some of these lodes are given differently by Professor Hague,
whoso account is quoted below. I am uot able to explain the discrepancy.—R. W. R.
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The Gregory lode and its exteusion are divided among tlie following

companies

:

Feet.

Black Hawk 500
Coiisoluliited Gregory 500

Niirragausctt 400
Rocky Mountain 200
Bcntou 600
KussoU 300

Feot.

Briggs 250
Sinitli and Parraoloo 1, 100
Now York 250
United States 400

Aggregate 4,500

This is considerably more than the known length of the lode. So
much the worse for the remoter claims. The shafts sunk upon this lode

and its extensions have an aggregate depth of between 5,000 and G,000

feet, some of them being 500 feet deep. Certainly half this amount of

shafting has been required by the divided ownership merely. The vein

could have been equally well developed without it.

On the Mammoth lode we have

:

Feet.

Private owners 1, 280
Jerome Riggs & Co 200
National Company 233
Gold Rock 200
Mammoth Companj'' 300
Black Hawk Company 400
Aggregate length between 3,000 and 3,500.

Aggregate of shafting about 1,000.

The Bobtail load is divided among

—

Foot,

Bobtail Company 433;^

Sterling Company CC|
Brasfow Company 02!}

Sensenderfer Company 128
Private owners 33J
Length between 700 and 800 feet.

Shafts will aggregate nearly 3,000 feet- Many of them 400 feot deep
and ovei".

The Gunnel lode

:

Feet.

Gunnell Company 450
Central Company 200
University Company 2GG
Cook Company * GO
Gunnell Central Company 195
Remainder owned by individuals.
Aggregate over 1,200 feet.

Shafting will aggregate over 2,000 feet.

Development over 400 feet.

The Burroughs lode

:

Feet.

Ophir Company 4G2
Gilpin Company 2G2J
Colorado Company 200
Burroughs Company 255
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Feet.

Cooper Comp.iny . .
.
, 50

Hardesty Company 2G5
Pacific National (Brancb) 550
First National Company COO
Gold Hill Company 70
Baltimore and Colorado Company 40
Quartz Hill Company 30
Aggregate length over 3,000 feet.

Aggregate of shafting over 5,000 feet.

Developed between 400 and 500 feet.

The Bates lode

:

Eocky Mountain Company 250
Bates & Baxter Company 300
Union Company 200
Loker Company 400
Gregory Company 100
Private owners 300
Aggregate length 1,500 to 1,600 feet.

Shafts aggregate in depth at least 2,000 feet.

The following companies own fractions of the lodes placed opposite
their names

:

Companies. LocTcs.

American Flag
Kansas

Egyptian
Topeka
Alps
Nottoway
Kiug
Eochdale
Prometheus
Empire
Monitor
Keystone ,

Pliiladelpliia & Colorado
Clark-Gardner
Congress
Private
Ford
Hill
Fairfield

Kershaw
Private
Montana
Manhattan

Rocky Mountain
Standard
AUianco

Corydon

Lone Star
Columbia
Thurber

American Flag.
Kansas, Camp Grove, Sullivan-Gardner,
Cook County, Cooper.

Egyptian, Massachusetts.
Topeka.
Alps, Mackie.
Nottoway.
King, Golden Wedge, Dorchester.
Harsia, Calhoun, Wood.
Prometheus.
Emiiire, American Flag Ex.
Canton, Pennsylvania.
Calhoun, Wood, Cisler, Rockford.
Clark-Gardner,Jaardner.
Gardner.
Saratoga.
Illinois.

Jeiferson, Goldsborrow.
Fairfield.

Fairfield, Leavenworth,
Bench, Tuscola.
Pewabic, Kingston, &c.
Kansas, Kent County, Illinois.

Fisk, Gregory, Ex. Tucker, Ground Hog,
Bobtail, Enterprise, Cotton, Kip, Galena.

Bates and others,
risk and others.

Harsh, Crawford County, C.arolton, Huber,
Stump Coin, Berry, Alliance.

Corydon, Newfoundland, Lyman, Excel-
sior.

Pacific, Metropolitan, Atlantic.
Wall Street.

Grace, Burton.
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Companies. Jjodes.

Whipple
NoTv Eiigland..
Fisk
Jacques
Sierra Madro...
Eureka
Cliicago
Worrell
Merchants
Fisher
Chase
United States..
Josephine

Susquehanna .

.

Kocliester
Great Eastern.
Commonwealth
Crozier
Empire
Loker

Bobtail, Fisk.
Kunniug.
Fisk, Running.
Mercer County.
Eureka.
Eureka.
Kansas, Monroe.
Morrell.
Senator, Merchant, Commercial, Oscar.
Wood, Calhoun.
S. P. Chase.
Gregory, 2d Gregory Ex.
Grant, Josephine, German, Peck & Thom-

as, Ogden.
German.
Burton, Rhoderick Dhu.
Hoosier.
Prize.

Mitchell, DesMoines, Perrin, Freeland.
Foote and Simmons.
Bates.

It is difficult to see how properties so scattered and divided could be
successfully administered. The sruallness of the claims becomes, of

course, most inconvenient and injurious when they are worked with
vigor. The prosecution of active and productive mining rapidly ex-

hausts the ground on the one hand, and leads, on the other, to conflicts

and interferences with neighboring claimants, with regard to dumps,
right of way, drainage, trespasses, etc. Hence it is the leading compa-
nies which iiave been most damaged by the original folly of excessive

subdivision of the lodes. There is no cure for the evil but consolida-

tion of adjacent properties ; and this is retarded by the inflated capital

as well as the passions or exorbitant demands of the different owners.
But come it nnist.

From the careful chapter of Professor J. D. Hague, (United States

Geological Kxplorration of the Fortieth Parallel, Vol. Ill,) on the gold
veins of Gilpin County, the following accounts of some of the represent-

ative lodes and mines have been extracted and condensed

:

The most important and best developed lodes are grouped about Central City within
a circle two or three milesin diamctct. Concerning these lodes in general, it may bo
said that they arc all inclosed in rock of one common tyiie, chiefly granitic, with some
gneissic varieties. Their course, with few^ exceptions, is between due cast and •west,

and northeast and southwest. The i)revailing course is 5° to 10^ nortli of cast. Ex-
amples are the Bobtail, Burroughs, Gardner, Flack, Guunell, Winnebago, and many
others. Exceptions are the Gregory, Bates, and a few others. The dip usually ap-
proaches the vertical. The lodes possess the features of iissuro veins, but are rcniarkar
bly free from faults or displacements.
The Bobtail lode has the reputation of having been the most prodnctive vein of Colo-

rado, and of still yielding tlie richest gold ores. It crops out ou the northern slope of
Bobtail Hill, not far below the crest, and several huiidred feet above the base. This
hill is on the south side of Gregory Gnlch, about half way between Central City and
Black Hawk. Gregory Hill is west of it, beyond a shallow ravine. The western end
of what is coniiuonTy called the Bobtail lode is at or near this ravine ; and the vein is

traced thence easterly about 800 feet along the steep side of the hill. It is one of a
group, comi)rising the Bobtail, Fisk, Gregory, aiul Bates, the courses of which appear
to converge westwards, so tliat, if continuous, they probably intersect or join the Mam-
moth, a largo vein fartlier west, coinciding closely in course and dip with the Bobtail.

This relation is not clearly exposed, but seems probable. The Bobtail is considered by
many a continuation of tlie Mammoth, faulted perhaps a hundred feet, near the ravine
between Gregory and Bobtail hills. In the absence of a continuous outcrop the name
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Bobtail is definitely applied to the lodo east of the ravine. Its average conrso for 800
feet is north 75° east, magnetic, or, allowing 15° for variation, true east and west.
Its dip is almost vortical, varying slightly at dilFerent points to north or south. The
width varies from a few inches, or a w(!ll seam, to 10 or even 15 feet, not exceeding in

the average 3 or 4 feet. The conntry rock may be generally described as gneiss, though
sometimes distinctly granitic in character. It possesses the common characteristics of tlio

jirobably inetamorphic rock that prevails throughout tho more elevated portion of tlio

range. It frequently shows a thinly-banded structure with an easterly dip. The walls
of tho vein are usually i)retty well deiined, particularly the south wall, which is almost
always easily followed, and carries in most places a thin clay selvedge or parting. Tho
north wall appears less regular, and is sometimes difficult to distinguish. Tho vein-

matter is a highly siliceous feldspathic mixture, carrying much free quartz, but not pre-
senting the usual appearance of solid quartz veins. In many jjlaces, even where tho
vein is wide and well defined, tho filling has a granitic look, differing but littlo from
that of tho country rock ; and usually in such cases it is quite as barren. Tho ganguo
accompanying tho ore is a soft-whitish or pale-greenish rock, consisting chicfiy of de-
composed or altered feldspathic material, mixed with quartz, and thickly imjiregnated
with iron and copper pyrites, usually in small crystals. Tlio richer ore is concentrated
in a seam of solid sulphurets, consisting mainly of iron and copper pyrites, intimately
mingled with which are comparatively small quantities of galena, zinc-blende, arseni-

cal pyrites, and other allied minerals. Gold, rarely or never entirely without silver, is •

associated with the pyrites. Usually tho fine copper pyrites is the richest in gold ; tho
iron pyrites, when fine and close-grained, is also a rich gold-bearing ore, but when
coarse-grained and distinctly crystalline, it has much lower vahui.

Tho productive portions of tho vein usually carry a seam of tho solid, gold-bearing
pyrites, varying in width from an inch or two to two or three feet. An average width
of ten or twelve inches is deemed an excellent vein of pay-ore. This seam of pyrites is

usually accompanied by a mass of vein-matter or gangue, from one to three or four
feet in w idth, which carries tho finely-crystallized sulpuurets, generally disseminated
through it, as already described. These two methods of occurrence of tho ore furnish
two qualities for treatment; the last named, that which fills the greater part of tho
vein, affording stamp-rock that yields about an ounce of retorted amalgam, or $16 50
to §18, coin, i)er ton ; tho former, or the concentrated seam of iiyritcs, aflbrding the first-

class or smelting ore, assaying from three to twelve, and averaging about six ounces of
fine gold and six ounces of fine silver i)er ton, besides the copiJcr, which, when saved
in tho smelting process, forms an important element of its value.
The distribution of ore in tho vein is not uniform. Some portions of the ground,

for considerable distances, both horizontally and vertically, aro barren ; tho walls
apjiroach each other ; tho vein-matter pinches out, or sometimes, the vein, where pre-
serving its width, is filled with barren rock. In some places tho fissure is filled with a
good veiti of stamp-lock, with littlo or no first-class ore ; in others tho solid seams of
sulphurets, the copjier and iron pyrites, attain and preserve for considerable distances,
a width of two feet or more. Commonly, however, as has just been stated, the vein,
where productive, consists of a seam of gold-bearing pyrites eight or twelve inches in
width, with an accomiiauying belt of pay-ground, having the ore more or less liberally
distributed through it, and afl'ording stamp-rock of fair quality. Tho average yield
of the stamp-rock of this lodo is six or seven ounces of letorted amalgam per cord of
ore. The ounce of amalgam is worth from $1G 50 to §18, coin. Tho cord contains from
seven to eight tons. The yield is accordingly about §14 or §16, coin, per ton.
As nearly as could be ascertained from the officers of tho Bobtail mine, working on

tho western portion of the lodo, tho proportion of first-class oro to tho second-class or
stamp-rock was about one-tenth ; while tho whole amount of ore of tho two grades
was estimated to be from one-third to one-half of all the rock raised from tho mine.
Tho lode is clearly traced and is developed for 800 feet in lenfjth. Unfortunately

that extent of ground, itself not more than enough for ono well-managed mine, is

divided up into six independent claims, some of tlicm very short, not only increasing
greatly tho costs of superintendence and general management, but presenting great
hinderances to tho economical opening and working ot the ground. These claims,
beginning at tho west end in the lavino and proceeding easterly, are as follows

:

Feet.

Tho Bobtail Gold Mining Company owning '. 43.Si
Tho Sterlin" Gold Mining Company owning 06}
The Black Hawk Gold Mining Company owning 72
Tho Field Gold Mining Company owning 33J
The Trust Gold Mining Company owning CCf
Tho Sonsenderfer Gold Mining Comxiany owning 128

800
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The development of these claims has reached au average depth of about 500 foot.

They have been worked independently of each other exeijpt in llie matter of drainage,
which has been effected by pnmjjing machinery owned and operated by the several
parties on joint account. But the very limited extent of most of tlie claims has been
the cause of very irregular work below ground, esi>eeially in those east of the Bobtail
Company. Each claim, even the shortest, has carried on its operations through an
indei)endent shaft, usually stoping the ore underhand as fast as made accessible by the
shaft. No systematic opening of the ground, in advance of the stopes, or economical
or advantageous methods of attacking or handling the rock can be employed under
such conditions. The vein is not wide, and the rock is hard, making the costs of sink-
ing and stoping very considerable ; water is abundant and its removal involves much
exjiense

;
nor is the vein uniibrmly productive. All these qualities demand economy

and a well-organized and comprehensive system of management as the tirst condition
of permanent and successful mining. In the absence of this the prolits are likely tobo
absorbed by the multiplied costs of administration when the lode is productive, and when
the lode becomes jioor, in any given i)ortiou, the work is liable to be abandoned by
the parties that are most aflected, and only resumed when the neighboring claims have
afford renewed encouragement.
The Bobtail lode has been remarkably productive and has yielded very rich ores, so

that, iu sjiito of all the existing disadvantages, it has during its history paid large
profits to its owners. Nevertheless, its oiJcrations of late have been less prosperous.
Some of the shorter claims und(!r temporary discoiiragementa stopped work two or
three years ago ; the others, owing to various causes, of which the inefficiency of tho
j)umping aijparatus has been an important one, and the necessity of investing" largely
in machinery and other improvements another, have been miable for some time to
make any dividends

;
and, in the summer of 18G9, all work on the, lode was suspended

awaiting the result of negotiations then in progress, having in view tho consolidation
of tho various companies interested iu tho property.
The first of the above-named companies, the " Bobtail," owns more than one-half of

tho developed portion of the lode. The upper portion of the ground is said to have
been worked in early days by various parties, who gouged out what they could with-
out method or regard for the future, and although it yielded largely in rich ores, tho
present company, working tlie mine since 1864, have not only encountered a good deal
of poor ground, but ha\ (i been obliged to spend much money and patient etlbrt in
providing jiroper machinery and getting the mine into a suitable condition for econom-
ical operation. It was originally ojiened by several vertical shafts, two of which
have been continued by the present company, and are now connected with an incline,

through which all the ore is hoisted to the surface.

The eastern iiart of tho ground is better than that further west, and has therefore
been more extensively worked. When visited by Professor Hajjue there was a good
vein of smelting ore in this part of the mine, varying from 12 to 18 inclies in width,
accompaniinl by about 24 inches of fair milling ore. Tho upjier part of tlie mine is

pretty thoroughly worked out, but the deeper portion has been opened by levels, mak-
ing the ground available for back 8toi)ing. As this had been done only to a limited
extent tho force that could be employed in producing ore was not large. During the
season previous to closing (he mine its average product was 240 or 250 tons of milling
ore per month, yielding about .$15, in coin, per ton, besides which, during the fore-

going year, some 20 tons per month of first-class ore had been sold at tho smelting
works, at an average iirice of little less than $70 per ton, in currency.
Next east of tho Bobtail Company's mine is that of the Sterling, owning 66 feet.

This claim is oiiened by a vertical shaft which has reached the greatest absolute depth
of any on the lode, and was used by the Drainage Comjiany as a pump-shaft. The
mine has been worked out above, but when seen by I'rofessor Hague, previous to the
suspension of work, there was a very good vein in the bottom, carrying a seam of com-
pact iron and copper pyrites, a foot or more in width, besides a belt of stamp-rock of
good quality. Tho ores are essentially of the same character as those of the niMgh-
boriug mine just described. During the year previous to closing the mine something
over 150 tons of smelting-ore had been sold at the Smelting Works, on which the mine
realized about $90 per ton, in curreiu^y, its average tenor being about six ounces of
fine gold and six or seven ounces of lino silver to tlio ton. The mine has good ground,
but it is too short in extent to be worked advantagi^ously.

The imnip of tlie Drainage Company, established iu the Sterling shaft, consists of a
10-inch force-pump, or idunger, which is placed about 250 feet bolow the adit-level ; tliis

level, 130 feet below the mouth oftho shaft, passes through tlie mine of the Bobtail Com-
pany, as may bo seen in the section, and delivers the water in the ravine, west of tho
l3obtail works. Below tho plunger-pump is a draw-lift of 12 inches diameter, raising
the water from the bottom of the mine to the cistern supjilying tlio force-immp. Tho
column above the plunger is a 10-iiieh pipe, except where, for want of a sullicient sup-
ply of the latter, two C-inch pipes are introduced as a sulistitute.

Tho pump was worked by the engine on tho Black Hawk property, the power being



CONDITION OF MINING INDUSTRY—COLORADO. 301

transmitted by a line-shaft and thenco hj bolting to the pump-gearing. The ineffi-

ciency of this apparatus has beeu the cause of great hinderanco to the sever.il mines
dependent upon it, especially as most of them arc almost as deep as the pump-shaft
and are frequently obliged to susiiend operations altogether on account of "water. The
pump, while running, worked on a six-foot stroke, making from seven to ten strokes

per minute, and was obliged to run night and day steadily.

An intimate connection between this lode and the neighboring lodes, the Fiske and
Gregory, is said to be shown by the drainage ; the last-named, when worked to a deeper

level than the Bobtail, having drained the latter completely ; while under reversed

conditions, the Bobtail drained both the Fiske and Gregory. The Running lode, opened
a half mile east of the mines on the Bobtail, and regarded by some as a continuation

of the same, and by others as a separate lode, is said likewise to be drained by the

Bobtail pump. Nevertheless the west shaft of the Bobtail mine is filled with water
some 40 or 50 feet above the bottom of the pump-shaft. With regard to this it is

stated that the shaft was perfectly drained, until, in sinking, a large stream of w.ater

was cut, driving the men out and filling the shaft ; and on being suftered to stand in

that condition for a season, the crevices and clefts about the bottom of the shaft, for-

merly affording passage to the water, may have become choked with clay and thus
impenetrable.
The next two claims on the east, the Black Hawk and the Field, have been worked

to a depth of about 400 feet, and have been very productive, especially, it is said, the

latter.

The Trust mine, claiming 66f feet, next east of the Field, has been worked to a

depth of about 540 feet or little more. Nearly all the productive ground has been
worked out to within a few feet of the bottom, where the vein, at the depth just men-
tioned, was four or five feet wide, with two feet of pay-ground.

The next claim, and the eastern limit of the developed portion of the lode, is the

Sensenderfer. This mine has the enviable reputation of having not only the richest

ore, but the most uniformly productive ground, of all the claims on the vein. It is

worked by means of two shafts to a depth of more than 500 feet, and although pretty

much worked out above, the bottom of the mine, when work was suspended, showed a

strong vein, two feet wide, filled with ore of high grade. During several years this

claim was worked by Mr. John Sensenderfer, who is reputed to have taken from it a
large amount of gold. It has also beeu idle for various reasons during much of the timo
since its first discovery. Since 1860, it has been worked by a company, consisting

chiefly of a few gentlemen residing in Central City, and during that time has been one of

the most profitable enterprises in the Territory. The entire product of ore was usually

sent to the stamping mill without selection of first-class for smelting, and yielded on
the average 15 ounces of gold to the cord of rook, or two ounces per ton. In some
cases three or four ounces per ton were obtained.

Late in the summer of 18G8 the company began to select the best of their ore for

smelting, in order to avoid the loss involved in treating ores of so high a value by the

ordinary stamping process.

During the two years ending September 1, 1868, the total product of this

claim was, in curreney §197,155
Of which the costs of production wore

—

For mining, COO cords, say 4,500 to 4,800 tons $51, 089

For milling, 600 cords, say 4,500 to 4,800 tons 26, 846
77,935

Leaving as profits, currency 119, 220

Out of these profits ten dividends of $10,000 each were paid previous to November,
1867

;
during the succeeding year no dividends were paid, as the mine not only required

considerable outlay for improvements, but suftered much delay and embarrassment on
account of water. In the siuumer of 1868, however, tho work was going on profitably.

During tho month of August of that year, which may serve as an average, the costs

were stated as follows

:

Ordinary mining expenses, in currency $2,600
Proportion of pumping costs 800

Hauling ore to mill, 30 cords, at $11 330

Milling costs 700

4, 430

Costs, per cord, $147 66, or about $18 50 per ton of ore, in currency. Of tho above
quantity of ore the yield at the usual average rate of 15 ounces of retorted amalgam,
per cord, would bo 450 ounces for 30 cords, which at $20, currency, per ounce, would
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bo $9,000, leaving; a profit of $4,570. The mine is provided with hoisting power, a
email enf;iiio driviuj^ a simplo wiiuliug-spool by means of a pulley and belt.

The total yield of (lie Bobtail lode since tbo date of its discovery is said, by those
who have the best means of information, to bo $2,r)00,000 ; but it has been worked by
so many difl'ereut parties, and in such an irri^gnlar manner, that in the- absence of reli-

able records it is impossible to arrive at anything nearer than a rough estimate of the
product.
The Fiske lode is on Bobtail Hill, a little north of the lode jnst described, and hav-

ing such a course, as may bo seen on the map, that the two veins should intersect each
other in the ravine, a little west of the Bobtail Mine. Tliis lode is said to have been
worked with encouraging results in times past.

The Gregory lode, is, perhaps, the most wid(^ly celebrated in the Territory. During
the ten years that have passed since the commencement of work on this lode, it has
been the scene of active mining operations, and is at present Jinequaled by any other
in the region as regards the general extent of its development ; the registered locations
on it covering abovit 4,000 ibet, of which ueai'ly half is worked to a depth of about
500 feet.

Wliile the Bobtail may be looked upon as a continuation of the M.ammoth, either
direct or slightly displaced, the course of the Gregory diverges from the latter at an
angle of about 45°. Its point of divergence, if regarded as a branch of the Mammoth,
or of iutersection, if considered as an independent vein, would bo several hundred feet

west of the little ravine which divides Bobtail Hill from Gregory Hill, but its exact
relations to the Maumioth are not definitely shown by developments thus far made,
although claims have been located b(^yond the assumed point of intersection, and some
mining work has been done upon them. It is in the little ravine just referred to that
the first discovery of the vein was made.
The most developed portion of tbo lode begins some 600 or-TOO feet northeast of the

probabl(! junction with the Mammoth, and continues theuce in a northeasterly direc-

tion sonu: 1,;"00 er 2,000 feet, divided among and worked by some half-dozeu or more
companies. Its general course for this distance is 30° east of magnetic north

;
or,

allowing 1")" lor variation of the needle, true northeast. Its course in this direction
may be tracked on the surface down the northern slope of Gregory Hill, across the
Gregory Gul<:h, and over the hill which divides Gregcuy from Chase Gulch ; and along
this ))art of tlie vein, from the bottom of Gregory Gulcli, where is located the mine of
the iSmith and I'armelee Company, to the top of Gregory Hill, the surface is covered
with the shaft-houses, hoisting and pumping works, mill.-ii, and waste-dumps of tho
BCV(^ral companies engaged in mining on the lode. The dip of the vein is nearly verti-

cal, though sometimes inclined either to the northwest or southeast. In the Consoli-
dated Gregory mine the shafts are sunk V(!rticaUy, and are generally within the walls
of the vein ; farther to the northeast, on the ground of tho Black Hawk and tho
Briggs mines, the pitch is southeast, though not deviating i'ar from the vertical ; tho
inclination of the pump-rod in. tho former showing a dip of 83° or 84°; while still

farther northeast, in tho mine of the Smith and Parmclee, where the vein is divided
into two branches, one of which is kiu)wu as the Gregory and the other as the Briggs,
the former dips steeply to tho northwest, while the latter dips to tho southeast.
The relation of tlie so-called Briggs vein to tho Gregory has been the subject of much

discussion and some litigation, some claiming that the two are distinct and independ-
ent veins

;
others, that there is but one vein, which is divided into two parts by an

intervening " horse" of ground. The probabilities seem to be in favor of the latter

view, though until the devidopments of each branch are sufficient to determine the
limits of the '• horse," or show beyond a doubt that tho intervening ground between
the two branches is actually only an isolated and inclosed fragment, and not a perma-
nent and continuous jiart of the country rock, there will be some reason for the con-
trary opinion. The two branches or veins appear at the surface to-jether on the Smith
and Parmeleo location, and are worked between the same walls lor sonu^thing more
than 100 feet. Descending vertically from that point the two diverge, the so-called
Gregory dipping about 80° to the northwest, the Briggs at about the same inclination
to the soutlieast, the distance between them, therefore, increasing with the depth, so
that at 240 li^^t below tho surface a crosscut shows them to be 72 feet apart.

Horizontally, tho two branches diverge in going castwaid, the angle of divergence
being but a few degrees at fii'st, and farther east, so far as opened, the ditTcreucc in
their courses being about 10°—tlie Gregory having a course of north 4,')° east, true, while
the Briggs has a course of north 55° east, true. The line of junction, or divergence, of
the two branches on the west is not a vertical one, but dips to the westward, so that
with increasing deptU the division of tho vein into two branches is found farther and
farther west, occurrinj' near the surface on the western part of the Smith and Parmo-
lee and eastern part of tho Brijjgs location, while on tho Black Hawk mine the splitting
of the vein into two branches is about 300 feet farther west at a dejith of between 200
and 300 feet below the surface.

Eastward, beyond tho Smith and Parmeleo, tho work h.as not boon sufHcient, either
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on the surface or iu depth, to determine the relations of the two branches, and whether
they reunite ; and if so, where, remains to be seen.

The so-called Briggs lode derives its name from the Briggs Company, wbich is located
on the Gregory vein between the Black Hawk and Smith and Parmelee mines. It is

said to have been discovered on this property, and, as an independent lode, is understood
to be claimed by that company for a considcralde distance beyond the limits of their
claim on the Gregory itself. Tlie adjoining companies, however, holding that the so-

called lode is but a branch and a part of the Gregory, work it as such within the limits
of their claims.

The country-rock of the Gregory lode is generally similar to that of the Bobtail—

a

granitic gneiss, sometimes poor in mica, at other times abounding in that mineral, and
having the appearance of mica-schist. _ It freijuently shows parallel bands or lines of
Btructurc, or of varied mineral composition, wliich usually dip ilatly to the eastward.

Tlie walls of the vein are not very regular. Sometimes they are quite smooth and
well defined, but usually there is little or no gouge or selvedge, and the removal of the
vein-matter near the wall leaves a ragged and uneven surface. Whore the walls have
been left standing sometimes they frequently scale off and fall In large pieces ; some-
times belts of highly miciieeous char.acter occur, which soften on exposure to the air,

rendering the walls very insecure and requiring substantial support. The width of the
vein varies from 2 to 5 feet, sometimes expanding to 12 or 15.

The vein-matter is like that already described iu the Bobtail—quartzoso generally,

sometimes a mixture of quartz and feldspar, much of which has a softened, altered
character, carrying a large percentage of finely-divided pyrites. Sometimes masses of
pure quartz are also densely impregnated with finely-crystallized iron jiyrites. Crys-
tallized quartz occurs sometimes. Free gold is also found, lnmi)s worth $00 being re-

ported.

As in the Bobtail, there is usually a seam of compact ore, consisting of iron and
copper gold-bearing pyrites, associated with the wider belt of vein-matter carrying tho
ore in disseminated form, as just described. The value of this compact ore-seam varies

considerably, but is generally less per ton than that of the Bobtail. Some of the richer
lots are said to yield from $150 to $200, coin, per ton, but such are uncommon. In fact

the value of the lode seems to bo less concentrated than in tho Bobtail, affording a
smaller proportion of smelting ore ; but tho average width of the Gregory is greater.

The yield per ton under the stamps varies according to the proportion of compact and
richer jiyrites occurring witli the poorer vein-matter. The latter yields alone from 5 to

6 ounces per cord, or $10 to §13, in coin, per ton, while tho average yield of the Black
Hawk rock for six months, crushing everything together, is stated at from $20 to $25,
coin, per ton.

The same distinction observed in the Bobtail, that the fine-grained copjier pyrites is

the richest gold-bearing mineral of the oro, prevails also in this vein. But little galena,
and less zincblende, is found associated with tho ores of the Gregory.
The distribution of the ore is variable, sometimes occurring in seams 2 or 3 inches

wide with intervening bands of poor rock, sometimes exiianding to 2 feet or more
in width, sometimes pinching out altogether, leaving the vein filled with barren
matter, consisting of hard quartz and feldspar. The pay-seam is usually on one wall
or the other, but does not seem to follow either uniformly throughout the length of tho
lode. The prominent working mines on this lode are, beginning about COO or 700 feet

northeast of the junction with tho Mammoth lode, as follows :

Southwest of the first named of these are other claims, covering in all more than
1,000 feet, on which some work has been done, while northeast of the last named tho
lode has been claimed and somewhat developed for another thousand feet, but all of
these claims were idle at the time of the writer's visit. So far as I am informed no
careful survey has ever been made of any of the mines on the lode, and the existing
records concerning tho occurrence of ore in the vein are very meager.
The Narragansett Company own 400 feet of the lode, and have opened their mine to

tho depth of 450 feet. Tho greater part of this work was done several years ago.
Costly hoisting works and crushing machinery were jirovided at the mine, but opera-
tions were suspended in 1866, as the results then obtained were not satisfactory. This
condition, it is said, was chiefly due to the want of an efficient method of treating the
ores. In 1868 work was resumed by parties who leased tho jiroperty, and tho main
shaft was sunk an additional hundred feet. It is said that encouraging results were
obtained, but ab»ut this time tho work on the Bobtail lode was suspended, and such is

Feet.

Black Hawk
BrigM
Smith and Parmelee

400
500
300
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300
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the connection between the two veins that the water of one affects the other. As tho
pump on tho Bobtail ceased to drain that lode, tho water increased so much in tho
Narragansett that operations were again suspended.
The Consolidated Gregory Gold Mining Company own 500 feet of this lode, working

as one mine what was formerly divided np into several short, independent claims.
Tho mine is opened by three shafts, of which tho central one is tho chief, having
reached tho greatest depth and being fitted up in tho most substantial manner, provided
with pumping and hoisting machinery and other facilities for permanent and extensive
operations. This shaft was begun from the surface by tho Consolidated Company, and
has reached a deptli of over 400 feet. Tho east shaft, sunii by the former owners, was
abandoned by the new company as a means of working, and only kept open for venti-

lation. The west shaft is used for hoisting, the power for tliat purpose being transmit-
ted from tho machinery at the central shaft. .The good ground, in the njjper portion
of the mine, lias been pretty much worked out, but, when seen by Professor Hague,
[and by myself in 1869,] there were reserves of considerable extent in the lower levels.

Tho vein in the bottom of the mine was looking very well, being from 8 to 12 feet wide
in the third level and carrying a strong scam of solid ore, as well as a wide belt of good
stamp-rock. This mine usually sends all its ore to the stamping mill without selection

of the lirst-class. According to tho statement of the mining captain, about thr«e-
fourths of the entire vein-matter is fit for crushing, of which one-tenth part would be
suitabhi for smelting, if desired. The average product of all that is sent to stamps is

stated at six ounces of retorted amalgam per cord, equal to §12 or $15, in coin, per ton.

The present owners have developed tho property with a view to permanent operations
and economical managenieut. Tlie central, or main, shaft has been sunk vertically,

and timbered in a very substantial manner.
A detailed statement of the costs of sinking and timbering is not accessible, nor is

such information readily obtained in Colorado, as but little attention is paid to the
classification of accounts or analytical statements of tho varied expenses of mining. La-
bor is generally employed the day at $3 50, in currency, for miners, and from |4 to

$6 per day for mechanics. Drifting, on contract—the miners furnishing their own sup-
jilies, except steel—costs from §15 to $20 per foot

;
sinking, $25 to .$55 per foot. The

west shaft, being carried down ii feet by 10 feet, cost $27 50 per foot ; tlie central sh.ift, 8
'by 13 feet, cost at first $45, and later $55 per foot. Square timber and lumber cost |35 per
1,000 feet, board measure. Tho owners of this mine built a large mill containing 50
stamps, which commenced operations late in 1868.

Tho claim adjoining the Consolidated Gregory on tho east is 300 feet in length, and
is owned and worked by the Black Hawk Gold Mining Company. The same company
own other claims on tho same lode, one of them 200 feet in length, about 1,200 feet far-

ther west, between tho Narragansett mine and tho Mammoth lode ; the other 250 feet

in length, about 1,000 feet farther east, on tho eastern extension. They also own, as
already stated, 76 feet on the Bobtail, besides some less developed property in tho
region.

There are three shafts, one central and one near each end of tho mine. Of the two
latter the westernmost has been abandoned, so that operations are carried on only
through tho other two, which, in August, 1869, had reached a depth of 576 an<l .531 feet.

In tho northeastern part of the mine the vein, at a depth of about 300 feet below the
surface, is divided into two branches, which aro generally considered, altliough the
connection had not been actually traced, as the same branches that in tho claims far-

ther east aro distinguished as the Gregory crevice, on tho nortliwest side, and the
Briggs crevice on tho southeast side. The lino of junction of these branches appears to
bo between the eastern and the central shafts, occurring, as has already been said in
tho foregoing, farther and farther west as the depth increases. Thus all the ground in
the upper portion of the mine and for the whole depth west of the central shaft has
been worked as one vein, while below a depth of 250 or 300 feet, in the eastern portion,
the two branches have been recognized. It should be observed that in tho eastern,
lower portion of tho mine, where the Briggs has been chiefly worked, the Gregory is

small, poor, and so far not worked.
The general course of tho Gregory or main crevice on this property is north 45° to

47° east, true, while that of the Briggs, near its point of divergence from the Gregory,
is north 50° to 52° east. Tho dip of both branches is southeasterly, though not deviat-
ing far from the vertical. The average width is 3 or 4 feet, though in tho western part
of tho mine, where appearing as one crevico only, it expands in places to 12 or 15 feet.

Tho pay-ground, as already shown, consists usually of a solid seam of pyrites, with a
course of veiu-matter impregnated with the same. Tho comjjaet seam is frequently 2
or 3 feet wide. The whole of the veiu-matter is usually taken out and crushed together
in the stamping-mill, yielding, it is said, from $20 to $25 per ton, in coin. Tho bottom
of the mine, where accessible, was showing an excellent seam of ore. Tho mine has
been worked almost altogether by underhand sloping, and nearly all the ground
known to be productive has been t.akeu out, as fast as it became accessible.
There are two stamp-mills belonging to tho company, one containirfg twenty stamps
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set np at tbo mouth of the eastern shaft, .and run by the same engine that does the
pumping and hoisting ; and one containing sixty stamps located iu the town of Black
Hawli, near the mouth of Chase Gulch.
During 1807 tlie product of the mine was 12,193J ounces of crude bullion, yielding iu

currency §'279,647 70, or $22 81 per ounce. The number of cords or tons from which
this product was obtained is not stated, but the yield of the rock at that time is said
to have been 10 ounces of bullion to the cord. Assuming this to be correct, the quan-
tity worked would have been 1,220 cords, wliich, at a triUe more than eight tons to the
cord, would be equal to 10,000 tons. On this basis the yield of the rock would have
been $27 96 per ton, in currency, or $20 11, iu coin, allowing the average value of the
ounce of amalgam to be $10 50. The yield of 10 ounces of bullion to the cord is much
higher than that now obtained, and is perhaps overstated. Another method of arriv-
ing at the quantity is by considering the average amount trijalcd weekly, which is

stated at about 32 cords. This iu iifty weeks would amount to 1,600 cords ; and allow-
ing seven and a half tons to tlio cord, which is, perhaps, more nearly correct than eight
tons we have a total of 12,000 tons of ore, of which the yield ]jer ton would be $23 30,
in currency.
During this period the costs were as follows :

Mining expense $137,214 65
Milling expense 39,998 02
Teamiug expense * 17,212 96

194,425 63

If the quantity of ore produced was 12,000 tons, the cost of mining was $11 43; of
milling, $3 33 ; of teaming, $1 44 ; and of all the foregoing together, §16 20 per ton, iu
currency.
The total product being $279, 647 76
And the above-named costs 194, 425 63

The excess of yield over cost was 85,222 13

During the Latter half of 1868, when operations were resumed, there were produced
2,94:2-fJ\j ounces of amalgam, worth $88,379 82 in currency. If the quantity of ore be
assumed iu about the same proportion to the product as in the former ease—that is,,

say, one ounce of amalgam per ton—we have 3,942 tons, producing $22 42 per ton, in
currency.
The costs during the same period were, for mining expense, $45,206 86, and for team-

ing expense, $6,441 42; which, assuming the quantity to bo as above, are equal to
$11 52 per ton of ore for mining, and $1 63 per ton forhanling. Milling expenses during
that year were a little more than counterbalanced by the profits derived from work-
ing custom-ores ; the actual costs, however, were not loss than $20 jier cord, or $2 66
per ton, making a total of $15 81 per ton, exclusive of office expense and interest.
Judging from the data given below concerning the operations of 1S69, the number of'

tons above given is too small. By increasing this number, the yield per ton and the
cost of working per ton will bo correspondingly decreased.
During the hrst half of 1869 there were produced 3,177 ounces of retorted amalgam,,

worth $65,755 94, iu currency. The quantity of ore is stated at 622J cords, equal to
4,670 tons. The average yield per cord is 5iV ounces of retorted amalgam. During
this period the mining expense was $37,833 80, and the teaming expense $2,899 70.

Accepting 4,670 as the number of tons worked, we have a mining expense of $8 10 ; of
teaming, 62 cents ; and estimating milling, as before, at $2 66, wc have a total cost for
the above items of $11 38, and a yield per ton of $14 08 in currency.
The Briggs Gold Mining Company's property adjoins the Black Hawk on the east.

The mine is 250 feet in length and opened by two shafts, one of them 71 feet from the
east line, the other 51 feet further west. Both are sunk on what is considered the
Gregory crevice, but the southeastern branch of the vein, the Briggs, has been worked
to a greater depth and yielded a larger amount of ore than the Gregory. On the east-
ern end of this jiroperty the two branches are near together at the surface, diverging,
however, slightly in dejith. Horizontally, the branches are found to diverge between
the two shafts, the lino of junction dipping westward, so that, as has been already
shown, at a depth of 300 feet the division of tho vein into two parts occurs on the Black
Hawk property.
The course of the Gregory crevice is about north 45° oast ; that of tho Briggs north

55° east, true. Both branches dip slightly to the sontheast. Near the surface the two
branches are said to have been worked as one vein, -but being now entirely lilled with
old stulls and waste-rock, no opportunity is afforded for studying their relations to
each other. At the depth of 100 feet or thereabout they are worked separately from
the point where they diverge, leaving the tongue or wedge of barren country-rock
standing between them.

H. Ex. 10 20
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The Gregory crevice is -n-orked to a depth of 130 feet for the whole length of the
property, and" below that has been found rather unpromising, while the Uriggs, on tlio

eastern part of the grouud, has been worked to tho depth of more than 400 feet and
found very productive.
The Briggs Company have a large mill, containing fifty stamps, located on the mine

between tluur two shafts, so tliat tlio ore is delivered for treatment with the least pos-
sible expense for handling. Tho power for driving the mill is also applied to the hoist-

ing and the other necessary work of tho mine, and is furnished by a steam-engine of
inches diameter of cylinder. Steam is supplied by two tubular boilers. The hoist-

ing power is comftiunieated by belting to the wiuding apparatus, which is, in most
respects, similar to that already described.

This min(! is said to have been one of the most productive and profitalile of any in

Colorado. It has, however, sirfi'ered some embarrassments, and in the summer of le68
had, after a period of idleness, resumed operations under different owners. Tho pro-

duction had therefore been suspended, tho mill being worked ou custom-ore. Since
that time' it is leported as having been worked very successfully.

The average value of the first-class ore produced by this mine appears from 136 tons
sold, during the first half of 1869, at the Smelting Works, containing 5J ounces of fine

gold and lOi ounces fine silver to the ton. During seven months of 1869 the i)roduct
of the milling rock of this mine was about §5ij,0U0. The total product, including
smelting ore, was $i70,000, currency, or about $jlO,000 per mouth. Tlio mine is reported
to be steadily imi)ioving in inoductiveness and prohtable operation.

'The Smith and Piirnielec Gold Jliuing Company own and work the next adjoining
mine on the east, claiming SOO feet on the so-called Gregory crevice and 800 I'eet oa
the liriggs. 13oth veins, or branches of 1 he same vein, are worked by this company for

the distance of about 250 f(:et, measured from tho Briggs claim, beyond which neither
has, so far, been found very productive. TheCJregory branch has becu worked to tho
depth of about 150 feet, below which it has not been much developed, the work hav-
ing been chielly coulined in depth to the Briggs brauch. This latter has been worked
to a depth of more than 550 feet, and has furnished by far the greater portion of tho
'whole in'odnct of the mine. It is on this projierty that the divergence of the two
branches is so far found to be the greatest, but little being known of their relations to
.each other further cast. In the crosscut, at a depth of 240 feet, they are 72 feet apart.
The two branches maintain ou this ))roperty the courses observed further west with
considerable regularity, that of tho Gregory being generally north 45'^ east, and that
of tho Briggs north 55° east, true ; but so far as observed—that is, to a depth of 150 or
160 feet—they have a more divergent dip, that of the Gregory being about 80° to the
northwest, while that of the Briggs is generally about 80° to the southeast.

Tho Briggs has received the most development. Its average width is 3 or 4 feet.

Its walls are not always well defined. The filling of tho vein is gencsrally similar to
that already described. Seams of solid iron and cojjpcr i)yrites, chiefly the former,
occur with l)clts of quartzoso and fehlBpathic nuiterial, carrying ore more widely dis-
tributed through tho mass. lu the bottom of the mine, where, by reasou of tho under-
hand sloping and lack of reserve ground, the only opiiortuuity is atibrdc'd of seeing
the ore-vein in place, there was a strong seam of iron and copjier pyrites visible at the
time of the writer's visit. The mine for some time past has been producing at the
rate of 600 or 800 tous of ore per mouth for stamping, besides a small proportion of
first-class, of about the same quality as the lirst-class ore of tho Briggs Company. The
milling ore is said to produce sis ounces of crude bullion to the cord, worth SlOO in
coin, or §13 to $14, coin, per ton. Tho costs of miuing aud milling are stated at about
$12, in currency, iier ton.
The mine is provided with a twenty-five-stamp mill, conveniently placed at the

mouth of the shaft. It was rebuilt in 1669, and has great advantages for economical
work. Tho engine in tho mill furnishes power for hoisting and pumping from the
mine.

Beyond the Smith and Parmclee is the claim of the New York Gold Mining Company,
ou which a shaft hiis been sunk between 200 and 300 feet in depth. The claim, how-
ever, is disputed by the Smith aud Parmclee. Nothing has becu done on it for some
time. Still further cast are other claims, covering several hundred or a thousand feet,

but not yet much developed.
Tho Bates lode is several hundred feet northwest of the Gregory, and nearly parallel

to that vein, or rather to tho so-called Briggs, haviug, so far as observed, a nc-arly
identical covns(! with the liust named, north 55° east, true. It is traced ou the surface
<lown the northern slope of Gregory Hill, across Gregory Gulch, aud over tho hill divid-
ing the last named from Chase Gulch. It h.is been opened and worked to a coiisidera^
hie depth for about a thousand feet in length, and claims are located on it for a still

greater distance. Ou the lower part of Gregory Hill, where it is commonly known as
the Bates-Hunter lode, there are several short claims that have been workecl by private
Xiarties; one of these claims, 160 feet in length, belonging to Boreni, Mellor &. Coui-
p;tny, has been worked by them to a depth of 100 or 200 feet, producing excellent luill-

iug ore at a handsome profit to the meu engaged in it.
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Farther to the northeast, tho Rocky Monntain Goltl Mining Company have a claim
of SJOO feet, located just in the bed of tlio Gregory Gulch, ou which thoy have sunk
tliree shuftB to the deptli of 200 or SOO feet, liavini; on tlic surface a liberal provision of
hoisting and pumping macliiuery, comprising au excellent eugiuc of 40 or 50 horse-
power, with boilers and winding apparatus.
Adjoining their claim on the east is the Uuion Mine, 800 feet in length, and worked

to a depth of 350 or 400 feet. Tho vein is 5 or G feet wide, on an average, but expand-
ing sometimes to 15 or 20 feet, and pinching up in places to a few inches. In general,
liowevcr, it appears in tlio Union Mine to be one of tho strongest and most uniform
lodes in tlie Teri itory. The mine has been opened by two shafts, of which tho western
is the deeper and tlie main sbaft ; the otht-r is not in good working condition, aud is
only useful as a ladder-way and air-pussago. Tlie couii)any have a twenty-stamp mill
in Chase Gulch, about a half mile from tho mine, in which the lower-grade rocdc, or
that of second quality, is crushed and subjected to tho common process, while tho
higher grade, or lirst-class ore, is selected for treatment by other metliods. Tliis is said
to contain about 5 or C ounces of line gold and 20 ounces of silver to the t(m, worth
from $1^0 to $140, in coin. Concerning the yield of tho rock, or detailed costs of opera-
tions, but little definite information was found available. Tlie low-grade ore is said to
yield, in the ordinary stamping jirocess, from 4 to 12, averaging jirobably 5 or (3, ounces
per cord, or $12, coin, per ton. Couccrning costs of production, it was said by tho
president of the company that the whole expense of operation is uu)re than paid by
the ])roduct of this low-grade rock, leaving value of the first-class ore as a surplus
of profit to the company.
The Bobtail, Gregory, and Bates lodes have been described as liaving convergent

courses, which, if contimnms, would lead them all to a union with Mamn)oth lode.
This vein extends in an east aud west direction, from near the western terminus, so to
speak, of the Bobtail lode. It has been traced th<!nce for a distance of 2,000 or a,000
feet, and is covered by mining claims, on which work has been done, with some suc-
cess, near tlic surlace, but not gt^nerally below a depth of 200 feet. Tho deepest of the
several nnnes on tho lode is that managed by Judg(! Morse, of Central City, wliicli 'is

located near the assumed point of the junction of the Gregory with tho'Mammntli.
Several shafts have been sunk on this vein, ou(! of them over liO'o fe'ct, finding a large
Vein, but tilled with iron pyrites that is almost entirely wanting in tlie 'jn-ecious
nu;lals so commonly associated with this mineral in Cohu'ado. Not much drifting ha.s
biten dime in deiith, so that bnt little is known of the lode except as revealed by thb
sinking of the shaft. Extending the lino of this lode in a west<!rly direction, but a
little distance beyond the point to which it has been traced, and crossing Spring Gulch,
we come to Quartz Hill, which has been, and still is. the scone of active mining enter-
])rise. This hill has a general east and west trend, forming tho divide between Nevadii,
Gulch, ou the nortli, and tho Illinois and Leavenworth Gulches, feeders of Kussell
Gulch, on the south. Ou the east it is drained by Spring Gulch, which, uniting wilk
Nevada Gulch, just above Central City, becomeS^hns a feeiler of Gregory Gulch, about
a mile above its junctiou with North Clear Creek. The hill, in that part mosf oecu.
pied l)y mining operations, rises to an altitude of COO or 700 feet above the level
of the streams at its base. These several gulches were tho sources of largo
([uantities of gold in the early days of placer mining in these regions, and som(i of
them eimtiuue to yield lib(!rally, under tho simple ojierations of sluico mining. Tlio
rich character of the washings of tho surface naturally led to the prospiieting of tlio
hill for the deeper souiees of tho metal, and numy lodes have been discovered, some of
which have bei!n develoiied to a greater depth than any othias in tlie Territory. Tho
lodes inclosed in this hill have generally a nearly east and w<'st course, with a nearly
vertical dip, but inclined slightly toward the "south, closely resemJjUiig tho Bobtai'l
lode in these respects. The country-rock of the hill is essentially the same as that
already described farther east. It generally has tlu; features of gneiss, though often
fluife granitic in character. The veins average perhaps somewhat less iu width than
those that have been already described, but they are regular, well-delined, and equally
))rondsing as to permanence. The ores have the same general diaractcr, with some
diflerenccs that will be noticed b<dow. Among the many lodes that have been- opened
and partially developi^d the best known are flic Burroughs, Kansas, (Jardiner, aud Illi-

nois, on tliat part of the hill that has heeu longest known and work(!d to the greatest
depth, while farther west are the Flack, American Flack, (Jalif'ornia, and otlu-rs, which
aue of iner<«ising inqiorlance. The ores of these latter are distinguished by the, largo
proportion of argentiferous galena, zincblende, and silver sulphurets that are assoeiatetl
witli the iron and copper ])yrites, giving them sometimiis a high value in silver, bnt
rendering difiioilt ov practically inqiossilile the extraction of the gold by any simple
process yet available. Some of the more prominent h>de8 of Quartz I iili will be de-
scribed, selecting for purpos<'s of illustration one or more of the leading or chai-acter-
istic mines that are located on them.
Tho Illinois lode is traced along the north side of tho hill, not far from its crest.

The principal dovelopineuts ou it have been made iu the Norih Star mine, owned by a
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compariy in Chicago, antl maniigod by Mr. George Mitchell. Tliis mine was worked hy
the company referred to until ISlil), when it became involved in iinancinl diltieulties,

and operations were embarrassed, if not suspended. The mine was openetl by two
Bliafts, one of which was sunk to a depth of 234 feet, and at ICO feet below the surface

a level was driven over 700 feot in length. From these dcvelopnuints the vein api)ear8
to have a coin-seof north 00° east, true, though its average course for a longer distance
than that observed is said to bo more to the eastward, and thus more nearly iiarallel

with tlie other neighboring lodes farther south, that trend north 85° east. Its dip is

to the south 84°, and so far as sunk upon is very regular. The average width is about
2 feet, frequently expaiuling or contracting to greater or less dimensions. Its walls are
generally smooth and well-di^fmed, sometimes polished, grooved, or striated, showing
indications of movement. Usually there is a soft " gouge," or seam of clay, between
the walla and the lilliug of the vein. The latter is chiefly quartz; sometimes white,
hard, and amorphous, carrying little or no valuable mineral

;
sometinies.showing a sparse

distribution of crystallized iron pyrites throughout its mass; but most commonly the
vein-matter is a mixture of siliceous and feldspathic niiitcrial, in which occur snuill

seams or scattered particles of pyrites, making a very fair quality of stamp-rock, and,
as in the other veins already described, associated usually with a narrower but solid

seam of compact pyritous ore. The latter is from 2 or 3 to 10 or 12 inclies thick, and
furnishes a small proportion of smelting ore. This proportion appears, from all avail-

able data, to be between one-twentieth and one-tenth of the whole number of tous pro-
duced. The valuable mineral in the vein consists chiefly of iron pyrites, with a
lesser proportion of copper pyrites and, as a characteristic featuie, .some arsenical
pyrites ; with these are associated some zincl)lende and galena. The yield of this ore
in silver is shown by the a.ssays of Professor Hill to be larger than is usual in the py-
ritous ore veins of the district, the average of 42 tons sold by the mine at the smelting
works, during the summer of 1868, beiifg about four ounces of lino gold and twenty
ounces of lino silver to the ton. The yield of stamp-rock during a run of thirty-four
weeks in the suuimer of 1868, when 200 cords, or 1,500 tons, were supposed to have been
treated, was 1,538 ounces of crude bullion, or about one ounce per ton. The average
value of the ounce of this bullion is stated at $15 GO, coin.

The lilling of the vein is generally soft, so that nuich of It may bo removed with a
pick, requiring coiuparatively little blasting. This facilitates considerably the working
of the ground, both drifting and stoping being done for somewhat lower prices than in
the majority of the veins in the district.

The mill in the bnilding adjoining the west shaft-house contains twenty-two stamps,
weighing 550 pounds each, and has a crushing capacity of about 20 tons per day. The
average yield of the stamp-rock has been already shown to be about $lo .50, coin, per
ton. The mine was producing regularly in 1868, but all its yield and more has been
absorbed in the costs of the work already described, which is said to have involved
the expenditure of more than §100,000. In 1869 the company became uuich embar-
rassed linaueially, and its regular op^ations were iuterferocl with, although some work
was still in progress.
The Gardner lode is nearly parallel to the Uliuois, and between 300 and 400 feet

further north, its outcrop being farther down the slope of Quartz Hill, toward Nevada
Gulch. Its course is north 85° east, true. Its dip is 75° to the south, and both course
and dip, so far as observed by the writer, are very regular. The lode was discovered
and partly opened as early as 1860, and has been worked, with some intervals of inter-
ruption, from that time to the present. It has been claimed and somewhat developed
for a length of over 800 feet, but the most important operations on the vein aro in the
Clark-Gardner mine, a claim of 200 feet in length. Tho adjoining claims, both east
and west, have been worked to varying depths, not exceeding 200 feet, and have yielded
some handsome returns, and as they are partly owned and controlled by the same peo-
ple who own the Clark-Gardner, there is hope of a consolidation of interest that will
bring at least 800 feet under one management. This is much to be desired for the
interest of all owners, as under the present conditions the costs of equipment, opening
of ground, aud administration of such short claims are so great as to absorb a largo
share of the proceeds.
The lode, as shown in the Clark-Gardner mine, is a large and regular vein. Its width

is seldom less than 3 feet and often 10 or 12. Its •."alls are smooth and well defined,
standing firmly, and involving but comparatively little expen.se in timbering.
The ore, as in the veins already described, is a mixture of iron aud copper pyrites,

caxrying, however, a considerable proportion of galena aud ziucblende. The valuable
*

mineral appears to be more widely diliused throughout the general tilling of the vein
than generally observed elsewhere, for while there is usually a compact seam of pyr-
itous ore, it is almost always narrow, and tho proportion of high-grade ore, worthy of se-
lection for smelting, is very small. During several mouths of1868 not more than 20 tons
of iirst-class ore had been selected from 1,500 or 1,600 tons of ore produced, equal to one
in about 80. To compensate for this there is a good degree of uniformity existing in
the quality of the milling ore, and occurring, as it does, in a comparatively wide vein,
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it can bo extracted cheaply. The main filling of the vein is a siliceous and fcldspathio

mixture, but whore the vein is wide tliero is irequontly what appears to be an inclosed

mass or "horso" of country-rock, granitic in charactt^r, t.liougli carrying an impregna-
tion of pyrites through it. In the Clark-Garduer mine one-lialf St two-lliinls of all

the vein-matter broken is sent to the stamping mill, and yields, on an avi^rage, about
6 ounces of crude bullion, or flOO coin per cord, equal to |1'^ or |I14, coin, per ton.

Tlie pro))ortion of iirst-claas ore of the Clark-Gardner mine has already been shown
to bo small. Tlio sale of this quality to tho Smelting Worlcs amounted, in eiglic

mouths of 1868, to 38 tons, averaging 3^ ounces of Cno gold and Hi ounces of line sil-

ver to the ton.

The Clark-Gardner mine, 200 feet in length, is opened by two shafts, tho western-
most having readied a deptli of about 3()0 feet. Tho ground near the surfiico was gen-
erally unproductive, but at the depth of 80 or 100 feet a good body of pay-ore was en-

countered, and tho mine l)olow that, excepting some poor spots, has been most !y
worked out to a depth of 300 feet. The costs of working tho ground are comparatively
light. Drifting costs from §5 to $10 per foot; sinking, 8 feet by f), costs $20 per foot

;

etoping, from $12 to per rnmiing fathom. Much of tlio grouuil iu tlio lode can bo
picked down, and eomi)aratively little i)owder is required. Two men have broken a
fathom of ground iu one day. Eight men have supplied tho stamping mill with iu)t

less tliau 20 tons of oro per day for two months. Tho ground iscoinparatively dry and
tlie costs of timbering are light. Tlio mine is providi^d witli hoisting machinery con-
sisting of a small portable engine that drives a simple winding a|)paratus by belting,

in th(! conniion way. Tlio shaft-houso is a large stone building, originally dosigued to
contain a stamping mill that is not yet set uj). Tlio power provided is sutUcient for

both hoisting and stamping on a small basis of operations.

The liurrouglis lode is about 400 feet north of tho Gardner. Its outcrop, is farther

down the slope of the hill, and about 100 to 150 feet above the bed of tho Nevada
Gulcli. Its course is almost exactly parallel to that of the Gardner, being, where oli-

serv(^d by tho writer, north St>° east, trne. Its dip is nearly vertical, or slightly to tlio

south, its average inclination in the Ophir mine being 85". It is one of tlio earliest

discovered and most developed lodes in the Territory, tiio main shaft of tho Ophir mine
having reached, in the summer of 18C9, a depth of 030 feet. It is opened for a contin-

uous length of more than 2,000 feet, and worked along that distance to doptlis varying
from 200 to 500 or 000 feet. Unfortunately, it lias the practical disadvantage, iu com-
mon with many other valimble lodcis of Colorado, of being subdivided into many differ-

ent claims, the greater number of which are too short to make independent mines, and
only servo as olwtaeles to a, consolidated and conipreliensivo management. One com-
pany, the First Natioual, although owning more than (iOO feet of tho lode, holil it in

three or four disconnected portions, between which several other claims inti rvciiie. a
condition that must greatly increase the cost of operations, if not presenting an ell'ect-

ual barrier to systematic development.
Tlie following list shows the claims on that part of the lode that is distinctly

traced and opened by mining work, beginning on tho ciist and proceeding toward the
west end. The length of each claim is given, and the depth attained by tlieir work at
the time when tlio accompanying section was prepared iu 18C8, since which little or no
important change has been made :

Name of claim.

W. H. Cushman
Burroughs Gold Mining Company
Lacrosse
liurroughs
Colorado
Coulee
Ophir
First National
Gold Hill
UuUimoro and Colorado
Quart! Uill
Gold Hill
First Natioual
McCabe
Andrew
First National
First Natioual, (one-half interest)

DeptJi
reached.

300
220

; 173
CO
305
30

5(i0

'285

128
200
210

230
30
SH
00

a Cut by tuoneL
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The Ophir is the tlccixist and most oxtensiToly worked of all the mines on the lodo.

It is situated centrally, as regards the developed portions of the vein, and may ))rop-

erly sei've to illus^riite the general features of tlio latter. The Burroughs vein, as

shown in the Ophir, resembles in most respects the lodes tliat have already been de-

scribed. The country-rock is the same lialf-gueissic, half granitic rock already observed.

The walls are usually well deiined, smooth, and regular, sometimes carrying a thin

gouge of clay, sometimes having the scam of ore resting (lireetly upon it without any-
thing intervening. The vein, however, is not wide as compared with other leading
veins, varying from 8 to 10 inches to ;i or 4 feet, seldom exceeding the latter.

The vein-matter and the ore, consisting usually of a solid seam of the latter from a
few inches to more than a foot in thickiuiss, and associated with a Ixilt of silicesons and
feldspathic material highly charged with pyrites, present the sam(! giiiieral features in

mode of occurrence and distribution that have been already noted in connection with
the other lodes, but the iiyritous ore is more exclusively iron rather than copper pyrites:

in fact, the small iiroportion of the latter, at least in the Ophir, is veKy marked, and the
iron pyrit(a is not only gold-bearing but the Opliir ore carries more silver than is gener-
ally associated with the ores of the district similar to these in other respects, the
average assay of the tirst-cluss ores sold at the smelting works showing about <i ounces
of line gold and 12 ounce's of fine silver to the ton. The giouiid is generally hard, re-

quiring the aid of powder for its removal. Very little of it can be picked down. The
mine is opened by means of two shafts, one at l'.i5 feet fiom the eastern boundary of the
property, the other about 00 feet fartlier west. Both of these shafts have reached a depth
of about GOO feet. The npper part of the mine was not worked by the present owners
and little or nothing is known now of tlic^ distribution of ore in the ground taken out;
a considerable portion of the miu(! was poor and is left standing, but nearly all above
the 4C7-foot level is rcgardi^d ascxhausled of its valuable contents. The earlier owners
worked out what tliey found without much attempt at regular methods, and the lirst

level driven as a ))repara(ion for back-stopiiig was carried forward by the present
nianagenient at a depth of 407 feet. Sixty feet below that another level was driven
nearly the entire length of the property and stoping carried on above it, while the east
shaft was sunk with the view of opening another level below iu advance of the ueeds
of the mill.

The rock, when brought from the mine to the surface, is lirst assorted, selecting the
first-class ore for smeltiug, and separating the waste-rock, that is thrown away, from
the low-grade ore, that is sent to the stamps.
The company have a tweiity-four-stainp mill, which is situated in the valley directly

below tlie shatt-house, so that a gravity tram-road, a few liundrcMl fe(!t in l<^ngth, is

laid on the hill-side, by which means the ore is c<mduct<!d in cars from the sliaft-houso

to the mill, the desi-eiidiiig loaded car bringing the light one up by its greater weight.
The twenty-four-stamps, wtiighing about f)00 pounds wich, have an average capacity
of 16 to 18 tons per day. The yield of the rock is about six ounces of criule bullion to

the cord, equal to §13 or $14, iu coin, per ton. In addition to this is the jiroduct de-
rived from the tailings, whicli is considerable.
The following statements, furnished by the superintendent, Colonel Randolph, ref("r

to 1808. They are permanently interesting, however ; and such well-airanged infor-

mation is rare in Colorado.
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May 01 15 430 180 1() 80 $4 62 $21 42

71| 6 580 296 12 10 4 26 10 36
July 4i 594 379 11 42 2 85 14 27

53 la 416 455 13 79 3 65 17 44

The fluctuation in the cost of both mining and milling is due to a variety of cir-

cumstances, such as the- varisble amount expended on ordinary rejiairs in any given
month, and the quantity of rock produced or milled during that month.
Thus, in the months of July and August, the costs of iniiling were lost than in tho

foregoing, because tho expenditures for repairs were not so great during tliose mouths
while the capacity was enlarged by iucieasiiig tho speed of the stamps aud the numbei

,'of days of running, thus diminishing somewhat the costs per ton.
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The first-ctliiss ore, sold .it tlio smelting works, netted the mine, in (ho month of May,
; in .hiiy, ip'Jri ; add in Anj;ust, iilOl jier ton, in eurrency. The yield of the stamj)-

Mieli, ineiuilinj; tliat treated in the comi)any'N mill and in en.stom mills, was, in May,
i^-Ji .OO ; in June, §15; in .Tnly, $1'2 ; and in August, $19 per ton, in eurreiiey. Tlietotiil

receipts from ores and sale of tailings, and expenditures of ail sorts, duj iiig tlie four
months referred to, wore as follows :

Montli. Receipts.
Kxpcnd-
itures.

May $16,491
8, 7I)()

8, ;no

12, 000

$11,7:11 12

10, -m 48
9,883 36
8, 798 iii

July

Total 45, 5(57 40,719 58

The proportion of first-class or smelting ore to the socond-class, or stamp-rock,

api)ears from the accounts to bo about one iu lifty.

Thus we have in

—

April 8 in 3'?4 or 1 in 46

May 15 iu 445 or 1 iu 30
June 6 in 592 or 1 in 97

July 4.5 in 598. 5 or 1 in 13.1

August 1~ in 428 or 1 iu 3o|

Or, for the live months 4,'>. 5 in 2,437.5 or 1 in 53.6

This statement shows that tho great bulk of the oro produced by the (^lass of veins
represented by the Iturroughs is of the low-grade, or stamping rock. The proportion

of the two classes above given dilfers considerably from tho general estimate of those
who do not keep careful accounts, but, so far ns the data furnished by this mine and
others, where tho relative quivntities of the two classes of oro are accurately noted,

atford any basis forjudgment, the proportion of first-class to second-class oro is very
small.
The relation existing between the amount of groundmined and the quantity of stamp-

rock produced is iiulicated by tho following ligures :

Month. Fathoms

of

ground

stoped.
Tons

of

stamp-roc

Iv

produced.

Tons

per

fathom.

46.5
61.

71.66
82.8
53.

366
4:iO

586
594
416

7.87
8. 15

8.17
7. 17

7. 83
July •-

7.60

The fathom paid for in stoping is the running or superficial fathom ; that is, six feet

measured on the length and the dip of the vein, but varying iu width according to tho
thickness of the vein. Estimating the average width of the stope at a little nKuethau
three feet, the weight of tho solid fathom would bo ten tons, from which, as we have
just seen, seven and six-tenths tons of stamp-roek .are obtained, or about thri^e-fourths

of tho ground broken. According to this, a fathom of stoping ground ])roduces a cord
of stamp-rock, which yields, on tin average, six ounces of crude bullion, worth about
$100 in coin. Tho price paid for stoping varies very much, according to the charactiir

of the ground. It is sometimes as low as $-JX>, and sometimes more than §50 ])er fatlumi.

Drifting costs from $12 to $20 per foot. Sinking the shaft, 7 feet wide by 11 feet long,

at the date of tho writer's visit iu 1868, cost §52 50 per foot, tho miners furnishing their

own supplies.

Tho foregoing notes concerning tho operations of this mine were obtained iu the
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latter part of 1868. Shortly thereafter the company became embarrassed, financially,

and, when visitc^d iu 1869 but little work was in progress. A few miners were at work
on tlieir own account.
There are several claims on the Bvirroughs that have been worked to considerable

depths, but, during the piist year or two their development has not been very vigor-
ously prosecuted. The Uilpin was steadily worked for a long time, but, in the summer
of 1869 little or nothing was in progress on that claim. The First National Comjiany,
owning several disconnected claims on the lode, resumed active operations, iu 1869, on
that wliich adjoins the Opliir on the west, and have since been steadily engaged in its

development. Their shaft, on this claim, luis reached a depth of nearly !jOO feet.

Stuping has been in progress, during the past Avinter, between the 400-foot and 470-foot
levels, furnishing ores that yield an average of $10 50, coin, per t(m. A careful system
of iliccouut-keeping has been inanjjnrated in this mine, and the following statements,
setting forth some of the results ol their operations, will bo found interesting as tlirow-
iug light on the relations existing between cost of production and yield of the ore. It

will be seen that the former exceeds the latter, and the experience of this mine is one
illustration of the disadvantage uuder which a short claim is w orked on a vein like the
Burroughs, a fair representative of the Colorado gold-bearing lodes. The vein is

narrow, the average value of the ore is low, and the pay is not uniformly distributed.

A vein of this character needs all the advantages that may be derived from economical
and systenuitic methods of work. Here, however, is a claim, 183 feet iu length, working
through a shaft nearly 500 feet deep, the cost of sinking which is 10 per cent, of all the
expenses of the company. As thiamine has no eounectiou with its neighbors the shaft
can only aid in the development of a small part of the ground for which it would be
suflieieut if the claim were longer. The cost of hoisting works, the eonsumj)tiou of
fuel, labor of the engineers and some other men, the cost of superintendence and other
management of the company's affairs, are nearly or quite as nuieh as th(\y would bo if

the production of the mine were ten-fohl greater. Thus, the costs per ton are much
increased, and ore, rich enough to afl'ord a xjrofit under favorable circumstances, is pro-
duced at a loss under e)LiHtiug conditions.

This is true of many of the mines iu Colorado. Some of the best lodes, apparently
possessing all the necessary qualities for profitable working, under one compreliensivo
and economical management, are divided into a multitude of short claims, worked
independently of each other, at great expense, and losing their possible proUts for tho
lack of consolidation.
The following statement shows the operations of the mine, in detail, for five weeks,

from October 9 to November 13, 1869

:
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October 16 87 S6 96 $1 71 $8 68 56 $5 38 $14 06 $16 43

COi 10 17 1 ,80 11 97 75J 5 38 17 35 10 29
October 30 77 7 76 1 8a 9 59 74 5 38 14 97 12 01

67 8 68 0 35 9 03 76 5 38 14 41 11 79
November 13 117i 4 97 1 93 6 90 4 45 11 35

All expenses are included iu the foregoing; among special costs is included tho
sinking of the shaft.

Tho following is a summary of operations from October 9, 1869, to January 1, 1870,

including the foregoing

:

Number of tons of stump-rock raised and milled 850
Average assay value iu coin—gold, $25 lii

;
silver, $1 94—total $27 07

Number tons smelters' ore raised and sold, (1 iu 65) 13.27

Average assav v.ilue in coin—gold, $131 21; silver, §16 22—total $147 43
Total tons raised 863.27
Average assay value, coin $28 92
Average yield, per ton, of milling ore, in currency 12 68
Average yield, per ton, of smelting ore, in currency 110 07

Average yield, per ton, of all ore, in currency 14 17
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Average cost, per ton, for ordinary expenses of mining and milling $13 59
Average cost, per ton, for special expenses !i 08
Total average cost, x>er ton, in currency 15 07

Counting gold at 20 per cent, premium, the average percentage obtained of the value
of tlio low-grade ore was 39 per cent, by milling, and 62 per cent, of the value of first-

class ore, obtained by sale to the smelters.

On the same slope of Quartz Hill with the Burroughs, but from half a mile to a mile
fartlier west of the jiriucipal developments on that lode, and higher up the valley, is

another group of mines opened upon ledges that from their course, dip, and relative
position seem to belong to the same class as the Burroughs, Gardner, lUinoiH, and their
associated veins, but which present a marked dift'erence in the character of their ores,

carrying a much larger i)roportiou of argentiferous galena, zincblende, and sniphurets
of silver. Assays of the ore frequently show a very high value in the last-named njctal.

Prominent among these are the California, Indiana or Hidden Treasure, Flack, Jlorcer
County, Forks, American Flag, and others. Tlie Mercer County lies east of and in lino

with the Flack, on what is understood to be the same vein, but the mines are separated
by a dry, shallow ravine, which crosses their course. The California and the Indiana
bear a similar relation to each other, the two names applying to dili'erent parts of ono
vein, the last named lying west of tlie ravine, just referred to, and the California lying
east of it. The course of the California, continued still farther east, shows it to bo
very nearly in line and probably identical witli the Gardner lode, already described.
Forks is between the Flack and the California, havinjj, apparently, a course consider-
ably north of east, and consequently intersecting both, if all three arc continuous and
regular. It is work(^d actively to a depth of over 300 feet, and yields very good ore.

Tbe American Flag, still farther north, not far above the bed of the stream, has also

been worked to a deiith of several hundred feet and gives indications of much value.
A more minute description of the Flack Mine, on the Flack lode, and of the claim

until lately known as the Stalker and Stanley, on the California lod(^, will suffice to
represent the general character of this groui> of veins. The Flack was one of the early
discoveries of the district and was worked in 1862. The top quartz is said to have
yielded a good deal of money. At a depth of 60 feet the crevice was small and poor and
continniid so for 100 or 125 feet farther, when a good pay-seam was found. DilBculties
among the owners led to a subsequent suspension of work, which was only resumed
again in June of 1868. Two shafts are being carried down for permanent work, with
the intention of opening ground by successive ievcls and stopiiig overhand. One of
these had reached a depth of 400 feet in 1869. Drifting and stoping were in progress
in the neighborhood of both shafts. The vein is shown by these developments to bo
narrow, varying from three or four inches to two feet. The walls are of gneiss, some-
times passing into granite, and, where broken, frequently show lines of bedding or
structure dipping eastward. The walls are generally very well defined and smooth and
show evidences of movement in the beautifully-polished and striated surfaces that are
formed on the ore seam where in contact with one or the other wall. Sometimps there
is a distinctly-marked selvage of clay between the wall and the harder lilling of the
vein. The vein-matter is chiefly quartz ; where associated with pay it is of a softened
or sometimes friable character, mixed with some feldspar ; where ])oor, it is harder,
sometimes forming a graunlitio mixture of quartz and feldspar. This is generally, not
only in this but in other veins of the district, the character of the "cap" or barren
ground of the lode. The " cap," a term usually employed to express the impoverished
condition of the vein, may be duo either to the pinching together of the walls of the
fissure, or, where the latter maintain their regular distance apart from each othorj to
the filling of the vein with barren rock, usually resembling granulite or the granite of
the country. Tints in the east shaft of the Flack, wliich passes through a hundred
feet or more of "cap," the walls were observed to bo two feet or more apart : on tho
south wall there seemed to bo a fissure by itself, only an inch or two wide, and filled

with a soft clayey and siliceous material, next to which was a belt of barren rock that
might be described as a granulite, or a granite poor in mica ; and north of that, next
the north wall of the vein, another and wider belt of true vein-matter. Bunches of
tho latter may be found in places scattered through the " cap." This condition ot
things may suggest tho idea that these veins were originally formed or lilkd by dikes
of granite or granulite, and that by a subsequent enlargement or widening of the fissure

the siliceous aud metal-bearing vein-matter was introduced by other proces.st^s of infil-

tration or segregation by which it is generally believed that fissure veins have been
filled. The ore-seams and their ganguo are fret^uently, indeed generally, arranged in
layer or banded form, with a considerable degree of parallelism and with the drusy
character of true vein filling. Movement in tho walls would naturally occasion tho
irregularity in tho width of the crevice and the shattering or fracturing of the original
dike material would aftord opiiortunity for the intermixture of the newer vein-matter
with the old. Iiloveineut in the case of the vein now under consideration is clearly
evidenced by tht! " slickensides," or polished surfaces, already referred to.

It has already, been stated that, where ore-bearing, this vein cafries a consideiabla
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proportion of ziiicblondc and galena. Tlieso occur somofimes intimately mixed with tlio

iron and cojipcr jiyrites, whilo in some plaecH tliey are arranged in distinctly separated

seams. In the 8topo east of tlio ca.st shaft the vein was 12 or l."") inelics wide ; on tlio

north wall was a v<!ry thin selvai;e of soft, clayey niatisrial, followed hy a seam of dark-

colored blende and galemi, two or three inches wide, somcwliat mixed witli and snc-

ceod(!d by a seam of greeni,sli, siliceous, ami pcrliaps taU^ose vi'in-matter, carrying tinely-

tlivided iron pyrites ; tlnsn a seam of solid iron ])yritus, two or tlireo inclies thick
; tlio

n^mainder of tlic vein was a quartzos(5 material carrying lincly-di.stribntcd jjyrites

snitablo for crnshing in the stamp mills. In this place there was but little cojjper

present, thonsjh elsewhere copper pyrites is sometimes largcdy represented, and argon-

tlferons gray eojjper oecur.s sometimes with the galena and the zincblendo.

Concernii'ig the yield of the rock, on a large working scale, bnt little positive in-

formation was available The stamp-rock, it is said, yields al){)nt one ounce of retorted

amalgam ]icr ton
;

this, however, contains sudicicnt silver to reduce its value consid-

erably below that of the bullion i)roduci'd by tliose mines whose ores arc poor in silver.

The average value of the ounce of buUiou obtained from the Flack ores is stated at

$11!. in coin.

The higher class of ores, carrying considerable silver and combined with lead, zinc,

and < (>])i>er, are reserved for smelting. One lot of nine tons, sold to Profiasor Hill

early in IHOy, gave, by assay, 7 ounces of tine gold and (iS ounces of lino silver ))er ton.

Tiie total pioducti()n of the mine, since th<i present management began o])eration8,

could not be ascertained. Tlio mine is provided with a small portable engine, of
which the cylind<'r is 9 indues in diameter, that is i>laccd betwec^n the two working
shafts, hut near the westcirn one, commanding both for hoisting. The winding appara-
tus is operated in the manner already described, by means of belting.

The C'alifcn iiia lode has of late attra(!ted more attention than any of its neighbors,

haying, within a conple of years, gained a great reputation by reason of the abundance
and' richness of its ores. It was discovered several years since, and h.is been worked
more or less since 18()4. ^t is nearly parallel to the Flack, and 1)00 or 400 feet north of
that lode. It is traced for many hundred feet in length. West of t\n'. dry gulch, msar the
Stalker and Stanley claim, the lode is known as the Indiana, and has been sunk upon
in various places along its oourse. The only parties worliing on (hat part of thc^ lodo
in 1809 W(^re three men, who had reached a depth of 1,")0 feet, and were taking out
good on! of both classes—that is, for smelting and milling. East of the gnleh is the
principal claim on the lode, Ibrmerly known as that of Stalker and Stanley, but tho
ownership has lately changed hands. This claim is :!00 feet long. East of it tho lodo
lias been traced and somewhat prospected for a distance of some hnudri^ds of fe<!t, and
apparently continues in its course nntil it merges into or becomes identical with tho
Gardner. This is not fully established as a fact, and is doubted by some ; but it seems
quite probable from present developments.
Tho Stalker and Stanley claim has been worked to a depth of 47.') feet. The main

shaft, 50 feet east of the west boundary, had reached that depth in August, 18G9, while
tho east shaft, l:!0 feet east of tho last name<l, was down 200 feet. lietween the two
shafts, considerable sloping had been done, but the ground was whole below tho 300-
foot level.

From the developments thus made the lode appears to possess the characteristics of
a well-di'iined lissure vc^in. Its course is north 85" east. The dip is slightly to tho
south, about 85° from the horizon. The walls are smooth and very regular. They are
from two to six feet apart, and, in the stopes visited at the time referred to, tho wludo
spake was tilled with pay-ground. The gangne is a (piartzose ipaterial, gen<!rally

resiiinbling that already described as tho characteristic tilling of the V(nns of this
region. Th(! ore is chi(^<ly iron and copper pyrites, carrying, in bunches or pockets,
considerable quantities of galena and zincblende, particularly the last named. Thero
is commonly a seam of first-class ore, associated with a wider belt of milling ore.

During 1809 the ground was nnusually productive. According to tho statements of
tho proprietors, not more than one-eighth of all tho rock broken in the mine was
thrown away as jiocu"; while one ton ot'oro in ten was said to bo tit fiu' smelting. Tho
value of the milling rock was said to be very high, yielding an average of 12 <miiccs
of amalgam to tho cord, tho ounce being worth about a lit tle more than $i;!, in coin.
According to this, the milling ore yielded about $21 per ton, in coin. The average
contents, by assay of over 400 tons of smelting ore sold at tho smelting works, was
nearly ;! ounces of lino g<dd and 18 ounces of fine silver per ton.
Tho mine has not always Iteen in snch good fortune. When first opened tho surface

quartz was taken out about 40 feet dwp, and was worked with prolit. Tho shaft then
encountered poor gronnd, which it jia.ssed through for 180 feet. It has since been
shown that tlnuo was excellent ground only a few feet from the shaft, which remained
nndiscovcnjd becaiiso no drift was run toward it from the shaft. At tho depth of 180
feet tho shaft reached ore-bcsaring ground that yielded about 7 ounces to the cord, or
§12 to $13 per ton. Tho yield has greatly improved sinco opening the stopes betweeu
the shafts.
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In August, 1869, there were twenty-four men employed at the mine, sixteen of whom
were sloping. Witli this force about 30 ton» of ore per day were mined and raised.

Sinking cost §15 to $20 per foot
;
sloping §12 or §18 per fathom. A detailed statement

of costs could not be obtained ; but the mine is said to have yielded a net iirolit of
$40,000 during the summer of 18US).

The mine is provided with a small hoisting engine. Botli rock and water are raised
in buckets. Four hours per day are required for the engine to raise the water from
the mine. From reliable source.? the yield of this mine to its owners, from January 1

to August 1, 1870, appears to have been about $75,000, including the product of the
first-class ore. This latter amounted to 409 tons, of which the average price paid ia
currency by the smelters to the mine was §41 90 per ton.

North of Qnartz Hill, separated from it by Nevada Gulch, and lying between the
latter and Eureka Gulch, is Gunnell Hill, which, since mining first begun in Colorado,
has been the scene of active work. Its general trend is east and west, and it contains
a number of valuable veins, the general course of which is east and west, or between
that and northeast and southwest. Tlie most developed of these is the Gunnell lode,

that crops out on the northern slope, not fiir below the crest of the hill, and which has
been worked to a depth of about 500 feet, the opened mines covering a length of nearly
1,200 feet. The general features of this lode are much the same as those of veins
already doscri bed in this chapter. The vein is said to have been one of the nmst pro-
ductive of the country in early days, and it possesses, doubtless, as much merit as
many of those that are now being wrought

;
but, owing to various difficulties and

liinderances, some of tliem quite independent of the intrinsic merits of the property,
the work of mining on th'is lode was suspended some time ago, and is not yet re-

sumed. The principal mines on this lode are supplied with hoisting and milling
machinery, and the increasing activity attending mining operations in Colorado will

be likely to occasion renewed eiibrts to bring them into successful and profitable opera-
tion. On this hill are several other less developed, but very promising ledges, some of
which have been lately opened. Among these is the Fairview, which was lirst brought
into notice in the early summer of 18C8. It has since been worked steadily, producing
if)ck of excellent quality, and, it is said, has been a source of great xiroiit to the own-
ers. Its ore is chieliy iron jiyrites, yiekling from one to two ounces of crude bullion
per ton.

On the opposite side of Eureka Gulch, and farther east, is Casto Hill, the location of
an actively-worked and promising mine, belonging to the Barrett Mining Company,
and opened on what is known as the Winnebago lode. Tliis lode, nearly parallel to tho
Gnnnell, has about an east and west course, dipping vertically, or somewhat inclined

to the south. The Barrett Company own 400 fecst, and have worked it by means of a
single shaft some 300 or 400 feet deep. This shaft has passed through variable ground,
having encountered '' cap" or barren rock at about 100 feet from the surface, and strik-

ing pay ground again 100 feet deeper. Tho ground is opened by levels and worked by
back-stoping. About one-third of the rock broken is said to be good for stamps, and
much of the poor rock is selected below ground and left on the stuUs. The ore is

chiefly iron pyrites, with but a small proportion of copper. The presence of free

gold is frequently noticed. The present manager treats all his ore by the stamping
I)rocess, though some experimental lots of iirst-class oro have been selected for other
more exact methods. One such lot of 24 tons gave, by assay, 4 ounces of fine gold and
4 ounces of fine silver to tho ton. The whole mass, when stanqied, yields on an aver-

age 4 ounces, or §64 worth, of crude bullion to tho cord, or about §8 50 coin, per ton.

The tailings, after leaving the mill, are said to assay 1 ounce or more to the ton, and
are reserved for further treatment. Tho mine is furnislied with hoisting-power, con-
sisting of an engine, the cylinder of which is 14 inches in diameter, and one boiler of
adequate capacity. Tlio winding apparatus is the common spool, driven by bolting
and controlled by a friction-brake. Tbe water is raised in a barrel by this means.
The machinery is set uj) at the mouth of the shaft, and drives a fon-blower for venti-

lation, as there is but one shaft. A twenty-stamp mill is set up in a wing of tho same
building and driven by tho power just described. The stamps weigh 500 pounds each
and drop 13 inches 28 times per minute. They crush about 2 cords, or 15 tons, per day.
Milling operations commenced in July, 1868, and are said to have been conducted with
profit. The convenience of the mill to tho mine, and tho economical arrangement of
the whole, afford some advantages for working at a low cost.

Although the mineral veins of Gilpin County are chiefly valuablo for their gold,
there are sonu>, as has been already sliown, that carry a considerable proportion of sil-

ver. In addition to these there are a few that are only valuable for silver, and which
])()ssess no gold at all, or so little that it is practically unimportant. The development
of these silver veins has not progressed very far, but within a year past they have at-

tracted increased attention and are now of growing importance. The Coaley and Gil-
])in lodes are among the more recent and valuablo discoveries of this class of veins.
They are situated in Slaughter-House Gulch, a ravine on the north side of Clear Creek,
a half mile or more below Black Hawk

;
they were opened lato in 1868,
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The Gilpin apparently crosses the ravine with a northeast and sonthwost conrso,
dipi)inK almost vertically. It is opened by a tunnel on the ^vest side of the gulch,
about aOO feet in length. The Coaley crops out about GO or 70 feet south of the uu)uth
of the Gilpin tunnel. Its course is nearly <!ast and west, and its dip is to the, north at
about 30° from the horizon. The two visins, therefore, fntersect each other. The work
done ui)on them thus far is not sufficiont to (hitormino positively wliether they are inde-
pendent veins or one of them a branch of the other. The depth reached in August,
1669, did not exceed 40 feet.

The inclosing rock is of the same gneissio or granitic character which prevails in this
district. The walls of the vein, where visible, especially the north wall of the Coaley,
are pretty well defined; the crevice is not large in either vein. The gangue is chiefly
qnartz ; the ore consists of galena and zinc-blendo, both apparently argentiferous, a
little copper and iron pyrites, argentiferous s\ilphnret8, and native silver. Tlie latter,

in some selected specimens, is very abundant. Some of the assays of this orii show a
very high value in silver, but no gold. Seventy-three tons of this ore, sold for smelt-
ing, contained on the average 215 ounces of fiue silver per ton.

CLEAR CREEK 00X7NTT.

The past year was marked by increased activity tlirongliout this

county; but the production of silver ore is still limited, not exceeding
2,00(» tons i)er annum. More than three-fourths of this amount was fur-

nished by the Terrible, Baker, Brown, Coin, Snowdrift, Seaton, Bel-
mont, Cashier, and Mendota mines, the remainder being made up of
small lots from numerous minor lodes, some of which, however, bid fair

to become highly productive under judicious management. In my last

report, (page ;5(i!),) after showing the aggregate capacity of tlie reduc-
tion works of Clear Creek County to be 12,000 tons per annum, I re-

marked :

However strong the people's faith may bo in the productiveness of the silver mines,
there is not at present th(> least possibility of supplying half that amount. In fact,

niy boldest cxi)ectation8 will be surpassed if 5,000 tons of good ore are furnished by
the mines. Whoever has seen extensive and well-developed lodes, and is accjuaiuted
with the production of such, jnust know tliat only a limited number of workmen can
Vte profitably employed in a lode, the development of which has been accom|)lislied only
to a certain degree. lu order to steadily increase the ore production of a mine, it is

not enough to start a couple of new stopes; the main object must .always be to keep
opeu'ng the ground ahead, so that there shall be always ore enough iu sight to main-
tain a steiuly and continuous production. The quantity of ore extracted from a mine
reasonably ought to be in direct proportion to the (luantity of ore in the reserves; and
as there are at this timoonly half a dozen lodes iu and about Georgetown which might
be called even j)artially developed, it is utterly absurd to expect 12,000 tons to be ex-
tracted the ensuing year, without endangering the continuous delivery of ores for the
following ye.irs.

These observations were pronounced unjust when they were first

made, and thecojnmissioner was accused of "croaking," and "bearing"
the silver mines of Colorado. They can now only be blamed as too lib-

eral in their estimates ; and it remains to be seen whether even the pro-

duction of 1871 will come up to them.
Besides the Terrible, Baker, Brown, and Coin, which have been con-

tinuously worked since 18(58, the Cashier, Snowdrift, Mendota, and Sil-

ver Plume, on Sherman Mountain, and the Belmont and Stevens, on
McClellan Mountain, are assuming prominent rank among the product-
ive lodes. The most noteworthy development, however, is tliat of the
Seaton, near Idaho, which has been thoroughly demonstrated to be a
lode of large cai)acity and value. Small lots of very rich ore are no-v
and then rei>ortcd from the O K, Federal, Magnet, and several other
lodes. Little is heard of the Astor, Clift, Comet, Junction, Herkimer,
Gilpin, and many other veins, formerly counted among the most prom-
ising; and nothing is doing in the Ecpiator, Lily, and Griffith. In
some of these mines the worldngs are in barren ground ; in others, the
ore is of too low a grade to pay expenses at present rates ; others are
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idle, awaiting the time when they will be intersected in depth by some
of the numerous tunnel companies ; and others again have " lost the

crevice," wliich must be hunted for with cross cuts. As a general -thing,

it may be said that work with a view to thorough and systematic devel-

opment is going on only in the Terrible, Brown, Snowdrift, Meudota,
Cashier, Seaton, and perhaps the Baker, Stevens, and Belmont. The
majority of the other mines worked are merely prospecting shafts or

tunnels", or irregular stopes upon occasional pockets or bonanzas. Thei e
are several instances of good lodes lying idle by reason of joint owner-

ships and disagreements. One evil of former days—the representation

of stock comi)anies by incompetent superintendents—appears to have
vanished at last. So far as I know, the affaii-s of mining companies in

this county are now managed, without exception, by earnest and jirac-

tical men.
According to statements published in the Georgetown Miner, of

September 29, 1870, the total product of the Brown mine, up to that

date, was $10(5,554 55, coin value. The greatest depth from the surface

obtained on the mine was 200 feet. There are two levels in the mine,

110 feet apart, one 500 and the other 250 feet in length, making a total

of 750 feet of stoping ground. The total product of the Terrible mine,

up to date, was $270,000, coin value. In the west portion of the mine
208 fathoms, and in the east portion of the mine 130 fathoms, had been
stoped out. The total net i)rotits of the Federal mine, up to date, were
$8,151. The total amount of work done on this mine was four months'
work for one man. The bullion product of the Baker mine for eleven

months, ending September, 1870, was $27,550 97, coin value.

Tiio total production of silver from the county during 1870 was about
$400,000, including shipments of ore.*

The Stevens lode, on McClellan Mountain, deserves particular men-
tion, on account of its extraordinary location. An article in the Over-
land Monthly, for December, 1870, describing an excursion to the sum-
mit of Gray's Peak, pictures the wild canon, across which the Baker
and the Stevens mines look at each other, in the following language

:

" At this point (15akerville) wo Icavo Clear Creek, and follow up a tributary known
as Kelso. The road now mounts more steeplj'. The pines and quaking-asps, dwarfed
somewhat in stature, come close to us as we ride, as though they were lonesome, and
huddled along tin; road to catch a social glance or word from a passing traveler. The
birds and sipurrels, so plenty a mile below, suddenly cease to bo seen or hoard. The
peculiar stillness of the upper air makes itself felt. Presently wo have emerged from
the last belt of timber, and are alone with Heaven.
No, not yet ; hundreds of feet above us yet, on the side of Kelso Mountain, are the

buildings of the Baker mine. A shanty may mean anything ; but a house with a chim-
ney is a sign of permanent habitation. At that warning linger, Solitude gets up and goes
Ncivertheloss, barring the Baker mine, the scene is grand as Nature before the Age of

Man. On the right, Kelso Mountain turns to us a rounded, conical form, grass clad.

On the left, McClellan Mountain i)resents a circling ridge, the face turned toward us
being as steep and rugged as it can be and not fall over. Whoever has ascended Ve-
suvius, and remembers how the central cone arises from within the surrounding preci-

pices of a former crater, will comprehend the general position of the parts of this wild
Kceno. But these rocks are not volcanic. The further side of McClellan is sloping, like

this side of Kelso ; and the further side of Kelso is rough and perpendicular, like this

side of McClellan ; and the ridge of McClellan does not completely surrouud Kelso, but

*Tbe Miner gives the following estimate, which somewhat exceeds my own calcula-

tions. As I do not know its authority or the detailed items of which its aggregates are
made up, I quote the declaration without comment

" During the year 1868 Chiar Creek County shipped $91,820 35, coin, in bullion ; in

1809 we sliiiiped S400,;i54, coin, and in 1870 wo added $481,3o4 08, coin, to the supply
of Imlliou of the world. From ))resent indications wo anticipate that the shipments for

the year 1871 will be over $750,000 in coin, with a strong probability of amounting to

over one miUiou dollars."
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at its further end soars up into two peaks, and there stops. These two jieaks .are

Gray's and Irwin's; and as wo journey they come into full, near view, from behind tho
bead of Kelso.

I am' glad enough that tho scene is not volcanic. This gray granite, or gneiss, has
far greater variety and beauty of ibrm, and gives us delicate sliadows. Tliough it may
lack the imperial purples of trachytes and tufas, seen in the distance, it docs not offer

us their horrid blackness seen near by. Besides, there are dainty grasses and blossoms
that sometimes hang by one hand from clefts in tlie granite, and ^ving in the wind.
Yosemite, Smoky Valley, and Gray's Peak—let the lava people, with their Snako
Canons, Shoshone Falls, and gloomy Dalles, match this granite trio, if they can

!

It is lucky that our path doesn't lie up that face of McClellau Mountain. Lie ? it

couldn't; it would have to stand. No mortal could climb there without wings. But
what is that, a thousand feet up tho clilf? A house—ye gods! a boarding-honse! Tho
glass shows us fragments of a zig-zag trail, interspersed with ladders, where the preci-

pices are otherwise impassable. Now wo see at tho foot of tho cliif another house, and
between tho two iiue lines, like a spider's web, stretch through a thousand feet of aii.

Tliat is the somewhat celebrated Stevens mine ; the men, lumber, provisions, etc., are
all carried up, and tho ore is all brought down, by means of one of tho ingenious wiro
tj'am-ways now becoming common in Colorado. How tho mine was ever discovered I

cannot say—somebody nrast have "lit on it."

The wire tram-way alluded to iu tlie foregoing description is similar

to that constructed some years ago at the Brown mine, and described
on page 372 of my last report. Another of the kind was erected by
Mr. Kurz for the Griflfitli mihe below Georgetown. In this instance
great capacity of transportation was desirecl; and the tram-way was
made in a most substantial and expensive manner, at a cost, I am in-

formed, of considerably over $10,000. Mr. Kurz is said to have planned
the tram-way at the Stevens mine, which is light and of small capacity,

and cost but $1,180. The use of gas-pipe for the supports saved thou-
sands of dollars in preparing foundations. The self-adjusting arrange-
ment for keeping the cables taut, under alternations of load and of tem-
pei'ature, is likewise ingenious and advantageous. The following account
of the works and mine is condensed from the Georgetown Miner

:

The tram-way consists of two wire cables, each of which is six-tenths of an inch in

diameter, extending from tho lower adit on the Stevens lode to the base of the hill, a
distance of 867 feet. The supports for tho wires are made of gas-pipe, 8 inches iu
diameter, upon tho top of which arc wrought-iron T's, securely let into tho gas-pipe,

upon tho top of which T's the wire rope rests. The gas-pipe is set into tho rock to a
depth of 22 inches, and is securely fastened with lead. Tho distance from the lower
platform to tho iirst support is six hundred feet, the cables resting ou tluar supports
with a lirnuiess remarkable for such a long stretch of unsupported rope. AVe were
impressed with the highly ingenious manner of fastening tho cables at tho base of the
hill, which both tigliteiis the ropes and at the same time holds them perfectly secure.

Two levers, one end of which is securely bolted to the solid foundation, yet in such a
manner as to allow an upward and downward motion of the lever, reoeivo tho ends of
tii(! cables, which are fastened to the levers near the bolted end, the outer ends of the
lov(!rs being weighted with rock. This contrivance takes up all loose cable as tho ropes
may slacken. Tho tram-way works to perfection. Already there has been 7,000 feet of
lumber taken up the cables, and thirty tons of ore lowered to tho base of the moun-
tain, demonstrating that the metliod employed by Mr. Lowe in erecting this tram-way
is a snccessful one. Wo aro surprised when we look at this vast undertaking that no
lives have been lost iu erecting tho work, as the supports have, from necessity, been
placed on the brinks of precipices. We were told of many narrow escapes of life

made by Mr, Lowe aud some of his men, who, in the prosecution of the work, were
often in x)ositions far from safe. The Stevens mine is oi^ening splendidly, A substan-
tial dwelling-house has been built upon the mine, seven months' provisions stored at
the same place, and work will be actively carried on all winter. Two drifts will he
run, each 200 feet in length, and a winze will connect the two. All the ore will be sent
to the base of the mountain by tho tram-way. There will also bo 100 fathoms of stop-
ing done, for which contracts have been let. When the drifts aro completed there will
bo a passage completely through the ridge, and all waste material and debris will bo
dumped on tho oi)posito slope of McClcllan Mountain, The Stevens is a tine lodo. Tho
crevice is a large one, aud carries a good i)ay streak. The ore bciug rich in lead, it car-
ries sn an average §200 to tho ton in silver. It will ho recollected by our readers that
tho ore from' this lodo took, at our fair, a premium of a silver medal for the " largest
and best collection of lead ores carrying the largest percentage of precious motala •
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Up to the Ist of October the mine luis produced, from drifting alono, at a cost of .$l!,r)00,

forty tons of ore, which will yield l^'OO per ton. This is an unusually good yield for

any iiiiue, and serves to show the character of the property.

This mine is owned by the Crescent Silver Mining Company, a Cin-

cinnati organization. Mr. Tiieotlore H. Lowe, referred to in the forego-

ing account, is the superintendent.

Among the new mines, not mentioned in my former reports, the Snow-
drift and Silver Plume, on Eepublican Mountain, deserve particular

description. 1 have visited these mines pei'sonally, but I prefer to

quote concerning them portions of an account of much later date, in

the Colorado Miner

:

These two mines are situated about 1,400 foot above tho level of the creek, and are
reached by a good trail, a littlo over a niilo in length. The surface improvonients com-
prise a boarding-houso, &c., and also a crushing and sampling mill, at the foot of the
hill, run by water power, in which all ores i>roduced will bo dried, crushed, sampled,
and sackcid.

The Snowdrift lode is entered by a short cross-cut tunnel, 80 feet in length ; at the
end of which a shaft has been sunk on the vein to the depth of 200 feet. Fifty feet be-

low the level of the windlass ou tho shaft a drift has been run, 180 feet in length ;
.')0

feet below this drift there is anothi^r level, l.'iO feet in length ; and 50 feet below this

second level is a third lev(!l, l:iO feet in length. At a distance of 100 feet from tho
shaft three winzes connect the levels, providing perfect ventilation and opening three
blocks of ground, each 50 by 100 feet, for stoping. Comparatively a small amount of
work is all that now remains to bo done to open up three more blocks of stoping
ground, each of which will also bo 50 by 100 feet in length. When in this mine wo
visited all the workings, passed down the shaft, walked through the drifts, and elimbeU
ui> the (litl'enuit winzes, and, candle in hand, examined and at times measured (ho
width of tho pay streak. Tho crevice is, on an average, 2} foot iu width, and the pay
vein will average 10 inches in thickuoas, of good paying mineral, at times being aa
thi(^k as 2 feet.

Tho ore iu tho Snowdrift is mainly sulphurets, with now and then a small amount of
galena', which latter mineral is always rich in silver. Tho oro from tho Snowdrift
yields silver in quantities varying from 101| to 1,459 otnices i)cr ton.

The owners of this mine, the Trenton Gold and Silver Miuing Compjiny, of Trenton,
New Jersey, have, with a wise forethought, devoted much of their money and work to

tlie i)urpose of thoroughly developing and opening their mine, and have now two years
stoping ahead of them, and the mine can, if stoping were connniMiced, now furnish 5
tons of ore per day. This ore would, we feel assuied, average $200 per ton.

We were informed that tho total cost of all improvements ou tho mine, includingtho
cost of machinery and dam for tho crushing-mill, was not quite $25,000, and in this

amount were also included all legal expenses, which have been heavy. Tlio Silver
I'lunu! is situated west of tho discovery shaft on the Snowdrift lode, which vein it

crosses. The lode has been opened by a tunnel, run in on the vein, which tunnel is

now something over 400 feet in length, tho breast of which being about 175 feet below
tho surface of the ground. Two air shafts, 50 and i:!0 fi-et in d<^pth, provide means of
ventilation. Tho crevice of the Silver I'lume is of an average width of 2i feet, carry-
ing a pay vein that will easily avi^rage 1 foot in thickness. The ore is mainly sul]>hur-

ets, soft and easily mined, with now and tlicn a snuill quantity of gii^t^na, which is

also rich in silver. Tho average value of the milling oro furnished by this mine is

fully .$150 per ton, although much richer oro is abundant, a lot scut to Euglaud a short
time since having netted £231 per ton.

This mine is the jHoperty of tho Snider Gold and Silver Mining Company, of Phil.i-

d<'lpliia. Tlie comi)any, under tlie management of Jacob .Snider, has, like the owners
of the Snowdrift lode, devoted its money and energy to developing tho lode, and now
have a triangle of ground, 400 feet in length by 175 feet iu height, at the base, opened
)'eady for stoping. This ground will average 1 foot of pay ore, which will, as wo have
stated above, mill .§150 per ton. Tho mine can, when stoping comu\enco,f, furnish 5
tons of this oro per day, and, at the same time, allow of further developments to bo
carried on to keep the same amount of ground always ready for stoping.
Ouc of tho most renuirkablo chinnieys of ore that we have ever seen is to be found

in the Silrer Plume lodo. This chimuey extends fully 50 feet in length on the vein
and an imknown distance up and down. Here the ore vein is fully 2 feet iu thickness,
soft and easily mined, with large streaks and seams of black suli)hurets running
through the mass of less rich ore. This oro Mr. Snider cstinmtes at about 135 ounces
per ton, which estimate is, iu our opinion, too low, aiul should be increased one-third.

My ow-n observations conlirm, iu a general way, tho opinion above
expressed as to the promising character of these lodes. K they are
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able to keep up such a production as is promised, it will be a weiglity
reeuforceuieut to the aggregate of Clear Creek County for this year.

An important addition to the mechanical and metallurgical appliances
of the county is the new mill of the Stewjirt Silver Eeducing Company,
just below Georgetown, which commenced operations about the 1st of
September. The works are said to . cover 142,000 square feet, and to

have required 175,000 feet of lumber, 145,000 brick, and over G,000
cubic yards of excavation for foundations in their construction. The
plans were made by Mr. J. O. Stewart, an experienced millman; and
the work is an excellent specimen of the silver-mills of the lieese River
type. The machinery, weighing 98 tons, was made at the Eagle Works,
in Chicago. Power is furnished by a 100 horse-power steam engine,
with two large tubular boilers.

The ore is first passed throiigh a Dodge crusher, of which the mill

has two, then dried upon a floor, heated by the escaping gases of the
furnaces, then weighed and conveyed to the stamps. There are four
batteries, of five stamps pach, with high mortars and double discharge,
and geared to run separately. The weight of each stamp is about 700
l)ounds; speed, 80 drops per minute; fineness of screens, fifty holes
l)er linear inch ; estimated crushing capacity, 24 tons daily, or about
0.85 ton daily i)er horse-power developed. Eoasting is performed with
the addition of salt in six reverberatory fnrnaces, of the well-known
small Nevada pattern. Each furnace requires the attendance of two
men. The length of the roasting depends upon the character of the ore.

Tiio Terrible ore, which forms a chief source of supply, is roasted ten
hours, in charges of 1,200 pounds. In working this material, thensfore,
the cajiacity of the furnaces is inadequate to that of the stamps. There
is room left in the mill for the erection of four additional reverberatories.
After the chloridiziug roasting, the ore is cooled, and amalgamated in
Varney pans. The amalgamating room is furnished with ten pans and
five settlers, and supplied with water-power from a dam on the creek
by a race G50 feet in length. The economical defect in this mill is the
employment of the old-fashioned reverberatories, which are more waste-
ful of fuel and labor than either the Briickner cylinder or the Stetefeldt
fnrnace. The daily consumption of wood at this mill must be four cords
for the engine, and from one to one and a half for each of the furnaces.
Recognizing this disadvantage, Mr. Stewart is engaged in the erection
of a so-called Airey furnace, an alleged improvement on the Stetefeldt,
to take the place of the reverberatories.
As it is evident that the whole present and immediate future production

of Clear Creek County will scarcely suffice to keep these works running at
full capacity, the question of success is largelyone of commercial competi-
tion

; and here the Stewart Company has the great advantage of capital,

by which it is enabled to buy ores upon assay, and pay for them in cash,
before treatment. This system is more convenient to the miners and
more profitable for the works; and the rival establishments, doing cus-
tom work, find it difficult to keep running in the face of this powerful
competition. Hurpeden's German Reduction Works at Georgetown
attempted to forestall the danger by cutting down the prices of reduc-
tion as early as July, when the following tariff was published

:

Currency,
per ton.

1. Surface ores assaying np to $1.50, coin |3.5 00
2. Ores containing but little galena and zinc-liltndo, assaying np to $150, coin. 40 00
3. Ores coiitniniug nuioli galena and zinc-blende, .assayiug up to $150, coin ... 45 00
For every $50, assay value, above $150, in addition .' 2 50

«
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Cullom & Co., of the Swansea Eednct ion Worlis, following suit, offered

to reduce lead-bearing ores as follows

:

Per ton.

Ores assaying 80 per cent. lead §2.5

Ores iissayini; 70 per cent, lead 30
Ores ass.ayiiij; CO per cent, lead 3,5

Ores assaying 50 per cent, load 40
Ores assaying 40 per cent. l<!ad 45
Ores assaying 30 per cent, lead 50
Ores assaying 20 per cent, lead : 00
Ores assaying 10 i)er cent. lead 70
Ores assaying 0 per cent, lead 80

guaranteeing to return or pay in currency 90 per cent, of the silver, and from 70 per
cent, to 80 per cent, of the lead, depending upon the amount of ziuc-bleudo and other
deleterious substances in the ores.

Subsequently, I believe, tbc German works came down as low as 835
to $27 50 for treating a ton of ore. The Stewart Company, however,
seems to get the best of the struggle, though it apparently returns less

to miners. The nominal charge for treatment is $35 ; but the company
refuses all custom ore, and insists upon purchasing, according to sam-
ple assays.

The Airey furnace is not yet completed. It is understood that the pro-

prietors of the Stetefeldt patents consider it an infringement, and tluit

litigation will result I'rom the attempt to run it. A feature of the Airey
furnace not possessed by the Stetefeldt is a peculiar lining of the shaft,

composed of cast-iron i)Iates, wliich can be adjusted at wii!,so as to give
a zigzag, instead of a straight shaft. It is useless to speculate upon
the value of this feature, or the validity of the whole invention, in ad-

vance of actual trial. I sincerely regret that the Stetefeldt furnace was
not, by some ami(!al)lc arrangement, introduced into (]lear Creek County.
One such furnace would economically chloridize all the ores produced
in the ccmnty, and a great .saving to the mining industry would be the

result. Sununit County offers, perhajjs, a still better field for it.

A striking commentary upon the (iommon statement that high prices

of reduction are the reason of the limited production of ore is furnished

by the fact that the enormous reductions in price at the prin('ii)al works
of Georgetown did not effect a corresponding increase in the supjily of

ores. Professor Hill, at Black Hawk, has had a similar cxi)erienco with
gold ores. The fact is, that the production of ore is limited by the con-

dition of the mines, and cannot be doubled at a given signal. Xo doubt
a whole year of low prices will have a stimulating effect, but a perma-
nent increase in production must be effected by systematic o])ening of •

stoping-ground : there is absolutely no otlier way, and until tlie mines
of Clear Creole County can show large actual reserves, all tallc of sudden
increase in this respect is vain. A few mines are putting themselves in

this condition. The list will be increased, 1 believe, this year, and the

mines on that list Mill furnish the greater part of the ore treated. The
small lots brought in for ti-eatment by mere prosi)ectors. when prices

are favorable, form a precarious and comparatively insignificant supply.

Of course, new veins may be discovered and rich pocicets quickly ex-

tracted, or even large deposits, like those of the Caribou, in IJoulder

County, may be rapidly developed; but this cannot be counted upon,

especiidly in a region so well ])rospected already as the neighborhood
of Georgetown. There is no lack of good mines hero, but there is great

lack of well-opened, steadily-producing mines. It is but fair to repeat

that the last year .shows solid progress iu this respect, and that there is

still greater ]U'omise for this year,

n. Ex. 10 2J
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A noteworthy pecnliarity of the operations of the year in Clear Creek
County, as in some outlying districts, has been the so-called " tunnel

fever." Innumerable sites for tunnel-mouths have been located along
the caiions above and below Georgetown

;
many comijanies have been

organized, and much money has been wasted in attempts to develop, by
means of cross-tunnels, the "wealth" of this, that, or the other moun-
tain. Even where such undertakings are commenced in earnest, as

many of these were, they are extremely hazardous, and, as a general

rule, to be condemned, for the following reasons

:

1. A cross-tunnel is likely to be the most expensive of all methods of

prospecting. It is run in dead rock, generally hard and costly to exca-

vate, and it cannot furnish ore during its progress to help bear the cost.

It is uncertain how much time and money will be required to comx)lete

it, and if not completed it is worthless. As for the chance of expos-

ing numerous parallel lodes by running at right angles to the course of

a lode system, it can only be said that experience shows few instances

of vei'y valuable parallel veins very close together; and it is far better

to wait until such a state of things is proved than to run tunnels ui^ou

the expectation of it.

2. If a tunnel should cut a lode, it would still be necessary to drift
'

upon it before its value could be ascertained ; and if it were thus found
to contain ore in working quantity, it would be necessary to open regu-
lar stopes for its economical extraction. 5ut regular stopes cannot be
opened without a shaft or winze. Either a shaft must be sunk from
the surface, or a winze must be "raised" from below, in order to gain
the requisite working face or breast. If the former, then the shaft
would have been the better means of prospecting from the beginning.
If the latter, then the drfliculty and expense will be very great; and
probably the shaft will have to be sunk from the surface after all, as
the cheapest way to get air.

3. The uses of a cross-tunnel for prospecting and transportation of
ores are properly incidental. Tlie proper chief function of a tunnel is

drainage. Where the cost of pumjiing is not so great as to call for

them, expensive deep cross-tunnels should not be run. Ventilation is

often greatly facilitated in this way, it is true, but only where the mines
are deep and shafts are already o])en. Pew American metal mines are
so deep that ventilation cannot be effected through a proper ari'ange-

ment of shafts. The cost of hoisting ore from such depths as most of
our mines have attained is trifling compared with other mining ex-
penses ; and few single mines could save the interest on the cost of a
long tunnel by any reduction in this item. The cost of raising large
quantities of water, on the other hand, is frequently very onerous; and
in many cases a tunnel would be well worth its cost in this respect.
But in such a case, the amount of water raised, the proportion of drain-
age costs to the value of the regular production, and the certaiilty of
continued profitable operations are known elements of the problem;
and the question of a tunnel becomes a commercial calculation, very
different from a wild speculation.

4. It is evident, then, that deep cross-tunnels should be auxiliary,
and not primary works. The history of mining in other countries gives
us positive evidence on this point. All the great tunnels in Europe of
which I have any knowledge were run principally for drainage, and
always to connect with the workings of well-established productive
mines. In this country, on the other hand, I cannot recall, out of nu-
merous cross-tunnels, driven primarily for exploration and exploitation,
a single instance in which the results have completely justified the meas-
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tire. These remarks do not apply to drift-tunnels, run upon the vein,

nor to short cross-cuts to find or open a vein.

5. Thus far I have referred to those enterprises only which are under-
talvcn in good faith for prospecting or developing lodes. It is quite
lilcelj'^ that a group of mines upon a mountain will, at some time in the
(iourse of deeper operations, require and repay the construction of a
deep tunnel; but one such tunnel is enough for a large area, and the
location of a dozen or a hundred, side by side, is absurd. Moreover, the
tunnel should be owned by the mines that need it, and paid ibr out of
their profits; or else it should be constructed upon some agreement or
charter binding them to pay for the accruing benefit.

0. The location of cross-tunnels to underrun well-known lodes, owned
on the surface by other parties, with a view to extracting ore from them,
iintil the owners can, by sinking upon the veins, establish their identity,

is a. piece of speculative piracy with which I have no sympathy, and the
invariable failure of which, hitherto, seems to me but a just retribution.

7. The sale of "tunnel claims" at exorbitant prices, as if they were in

themselves valuable property, is re])reheusible. A tunnel claim may be
a valuable auxiliary to the owners of the veins which can be drained by
it. In and of itself it is the privilege of spending money to cut veins
which may belong to other people. As far as blind lodes are concerned
the tunnel claim does, indeed, give so many feet upon each vein dis-

covered by the tunnel; but surface explorations would discover many
more veins at the same cost than a tunnel will cut; because the surlace

prospector can go where he likes to look for outcrops, while the tunnel
must hold a single course. It is almost as absurd to run a cross-tunnel

after blind lodes as it would be to sink a shaft at haphazard in dead
rock. The rights attached to a tunnel claim, unaccompanied by suriace
ownership of known lodes to be pierced, are extremely visionary. The
only tunnel right which would be really valuable our laws do not give.

I mean the right to exact a royalty from mines benefited by the tunnel.

This has been granted by contracts and confirmed by legislation in the
case of the Sutro Tunnel in Nevada, an enterprise which, I need hardly
say, as it is connected with the largest, deepest, and most productive
minee in the country, does not belong in the category I am now dis-

cussing. The tunnel royalty was, in Europe, for centuries the privilege

of every one who should drive a tunnel not less than 30 feet deeper than
any preceding one, so as to benefit an overlying mine. * I do not say
it would be wise to make this provision generally applicable to our
mines; but this I do say, that in the absence of some such tangible
source of revenue, deep cross-tunnels, underrunning only undeveloped or

unknown lodes, or lodes belonging to other owners, are gratuitous folly.

8. I do not mean to condemn individual enterprises in this particular

district. Several tunnels, such as the Marshall and the Burleigh, have
been' prosecuted with great energy, skill, and perseverance, and have
gone so far as to make the question of their continuance a very different

one from the general question of the advisability of such works. Indeed,
the best course may be to complete a few of the most advanced tunnels.

What I regard as an evil is the multiplication of these enterprises, the
diversion of labor from more produ(!tive methods of development, and
the delusion and discouragement of capital by investments in wild
tunneling schemes. The legitimate success of the Marshall or the
Burleigh tunnel would be a well-deserved reward to the enterprise and
tenacity of its projector; but it would not disprove the views I have

* See my report of 1869, page 196.
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expressed on the general subject, nor counterbalance the mass of expe-

rience on the other side. .

The Marshall tunnel is itself an illustration of some of my criticisms.

It enters Leavenworth Monntain about two miles southwest of George-
town, 930 feet above the caiion bottom, or about 9,383 feet above sea-

level. Since March, 18G8, it has been run about 850 feet, and cut six well-

defined veins. Most of these veins were cut in lean ground, so that

they must be otherwise tested, by drifting, before their value can be
known. The last vein cut, however, is reported to show a large body of

good-looking ore, and it is said that the owners of the tunnel will bo
reimbursed by this discovery. But the discovery must have cost them
a good many thousand dollars, since the cost of excavation alone, by con-

tract, has been from $20 to $30 per foot ; and not everybody may expect

to be reimbursed in this lucky way. A Colorado paper considers this

success a proof that fissure veins are continuous in depth. So they are;

and the proof was not necessary.

I repeat that I would not disparage or discourage honest and ener-

getic enterprises now in progress, however strongly I may disapprove
of their general method. All rules have their exceptions, and the ques-

tion of cross-tunnels is one for careful calculation in each case. I do
earnestly protest, however, against the tunnel mania, which, I think, is

doing great harm to the mining industry of this part of Colorado. It

would be strange, indeed, if in a district so rich in valuable lodes so

many miles of tunnels should not develop something now and then

;

but the losses are terribly in excess, and wisdom di(!tates caution. The
same amount of capital and labor will, I am satished, in the majority of
instances, accomplish more in mining by shafts or drifts upon the veins.

It is necessary, also, to warn capitalists that tunnel sites are merely sites

for tunnels, that they ought to be auxiliaries of other mining property,

and that the value of such property offered for sale must depend wholly on
the actual development 'of the lodes, and not at all on the hypothetical
development of the tunnels.

I s])eak eariiestlj- and at length upon this subject, because the press

of Colorado, however desirous of placing facts only before the public, is

naturally inclined to applaud all activity and every investnicHt of
capital. The over-development of reduction works, which is relatively

harmful as being premature, and the over-multiplication of dead work in

tunnels, which is largely a positive loss, are more or less stimulated by
indiscriminate praise of everybody who seriously undertakes to do any
thing. ^Vhere so many voices cry encouragement, it is well that one
should speak warning,

BOULDER COUNTY.

I have no knowledge of any placer mining in this county. It* has
become, however, during the past year, the scene of a remarkable devel-
opment of silver mining in the so-called Grand Island district. This
district was discovered, I believe, in 3809, or even earlier; but it was
npt until .Tune, 1870, tliat the extraordinary value of its principal lode,

the Cariboo, caused it to become the object of special attention and pub-
lic excitement. I am indebted for detailed accounts of the mines to
several gentlemen, principally to Jlr. 1). C. Collier, of Central City, who
visited the district in November at my request.
Grand Island district is some twenty miles north of Central City, and

about the same distance west of Bouider City. It is reached from the
former place by an excellent road. A correspondent of the New York
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Tribune who made the trip gives the following picturesque description

of the route:

Leavhif; Central City in the morning and ffoing down to Black Hawk, wo passed*
up a gulch two or three miles long, and reached the level of the mountain ranges. All
the slojjcs and the mountain tops wei'o once covered -with a licavy growtli of pine tim-
ber, but for several miles around they had been cut clean away for tlio smelting of ores
in Black Hawlv and Central. After live miles of travel wo passed thousaU'Js of cords
jof wood l)y tlie roadside, wliicli had been hauled from the mountain slopes on either

hand, and wo could see vast blocks taken out of the solid forest. Not many years
can pass before all the timber within ten or fifteen miles of Central will be gone, and
tlien ores must be taken to the coal at tho foot of the mountains. Tlio road was dry
and smootli, and mine of tlio hills wore steeper than in ordinary country roads in tho
States. The broad track indicated tlio constant travel of tlie long teams which all

day long crowd the way, hauling provisions and supplies to Cariboo and returning witli

silver ore. Our general elevation must have been about 8,000 feet, while ranges and
Xje.aks on tho right and left were 1,000 feet liigher. We ])assod a great many cabins
belonging to wood-choppers, and in cov(!s, or uidand vall(\vs, there were ranches cr
fnrm-lKuises and fic^lds, of more or less extent, where oats, barley, potatoes, and oUicr
vegetables had been grown. Further on there were fewc'r dwellings, but I was surprised
to liud a fence made of poles along eacli side of the road, mile after mile, which it seems
inclosed claims supposed to bo of 100 acres, and which were occupied for pasturage.
But these fences must have inehided a larger area, for high mountains from two to four
miles distant made tlie only limit on that side.

Wo crossed a gnlcli Icnown as Gold Dirt, wlierc successful mining had been done; and
then wo came to tlio valley of the North Boulder, wliich presented a scene almost liko

a Now England village, for there were several good residences, a large saw-mill, and
several extensive stamp-mills, with lofty chimney-stacks, while tho clear and rapid
stream runs tlirough a valley as beautiful as can anywhere be seen. Hero heavy crops
of barley, oats, tiinotliy, potatoes, and all kinds of vegetables w(ue grown this season,
and tho proprietor, Mr. IJoUius, declared tliat he should raise wheat next year, ibr lie

was certain th.at it could bo grown' witli success. The elevation must be 2,000 feet
higher than Mount Washington. He took mo into his barn, wliich would do credit to
tlie best I'armer iu New York, and it was crowded with hay and oats. He had poultry
in largo flocks, and fat hogs. Seeing tliat his work-oxen were sleelc and fat, I re-

marked that they showed evidence of having liad grain. Ho said that, so far from
having grain, they had not even had hay, anil that they got all their livinfjon the wild
mountain grass. His hay is sold at t ho barn for lJuO a ton, to bo taken to Central. He
showed mo some timothy hay grown by irrigation ; the stalks were over four feet long.
As a general thing, irrigation is not required in the mountains, there being rain-fall

enougli for small grains and vegetables
;

still, where practicable, water is used, par-
ticularly for grass.

Going out of this valley wo came among tho mountains again, and yet tho line of tho
road was so skillfully laid that wo traveled as easily and rapidly as if we were going
through some old settlement in Massachusetts; and the old granite rocks, and the
mossy peaks, and tho green mountain slopes seemed almost tlie same as along the At-
lantic! slioro beyond old Salem. Makiu'' a turn around a niountain, wo saw full before
US the vast plains, smooth and gray like tho ocean itself, and stretching without a
break six hundred and lifty miles to the Missouri River.
Although it was twenty miles dowuito the foot-hills, tho distance did not seem more

than five or six, nor did it seem as if there was a descent of ;i,000 feet, nor that in a
direct lino between them there were mountains so steep and inaccessible they had
iii^ver been trod by human foot. Nothing is more remarkable than the excellent roa(is

which have been made wherever mines have been worked, and tlioy show an enterprise
and a bold outlay of capital which is scarcely equaled in any oilier part of the country.

By a road projected to Boulder City, eigliteen miles from Cariboo,
Grand Island district will be brought nearer to the plains than Central
City.

The town of Cariboo is situated in a deep gulch, Ics.s tlian a quarter
of a mile wide and half a mile long, with high mountains on three sides,

^'he altitude of tho gulch itself, however, must be at least 9,000 feet, as
it is but a few hundred feet below the timber line, which in this part of
the mountains is more than 10,000 feet above the sea. Tlie gulch was
formerly lllled with a dense growth of mountain pine. Cariboo had,
iu November last, two main streets, one above the other; several steep
cross streets; about thirty hou.ses, including a hotel; several boarding-
houses, stores, stables, and mining companies' oCQces, and a population
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of 01)0 hundred and twenty-five voters. Several smaller settlements and
ranches have been established in the little valleys farther down the
•iiountain, where good soil and grass invito the agricultural pursuits for

whi(!h the neighboring mines have created a market.
The discoveries of silver veins have been made within an area two or

three miles square, lying north and west of Middle Boulder Creek, and
between that stream and the Eango proper. The district is almost
entirely covered with a heavy growth of pine.

About a quarter of a mile above the town, and nearly up to the tim-

ber line, on the sloping mountain side, is situated the Cariboo lode,

which has given reputation to this district. The country rock is granite,

rendered friable near the surface by the efl'ects of frost. The lode
strikes nearly east and west, and has been worked for a horizontal dis-

tance of 500 feet, lieports of conflicting and rival " extensions" lead
nie to believe that the outcrop has not been continuously traced

beyond the limits of actual development. Daring the first 50 feet of

sinking, it seemed very questionable whether the mine were a true vein.

The crevice pitched to the north at a high angle, presenting no defined
walls and often following the strata of the country rock, which was
greatly broken, requiring constant timbering. At a depth of about
40 feet the crevice seemed to turn downward, nearly or quitfe peri)en-

dicularly, cutting clearly and defluitely across the strata, thus establish-

ing the mine as a true vein. The walls iire solid, the south one being
well defined and exposed in the underground workings, while the nortli

one is still nearly covered with second and third class ore. The ore

vein averages 5i feet, the vein of first-class ore averaging, from the
commencement till November, about 2^ feet.

Ivater developments (uj) to January, 1871) indicate that, at the point
referred to, the crevice splits, one part pitching south, and the other
keeping the previous dip of the vein. In the main shaft—now 140 feet

deep—the south crevice has been followed, and has gradually widened
till, at about 125 feet from the surface, it is nearly 15 feet between walls.

From that point to the bottom of the shaft it gradually narrows to about
5 feet, and shipping ore, which disappeared some twenty feet above, is

coming in again. At a depth of 50 feet a horizontal drift, commencing
at the main shaft, runs each way, and is, in the aggregate, 2G0 feet long,

connecting with other shafts. From this drift the ore has been back-
stoped to the surfiice. At a distance of 100 feet east of the east end
of the drift is a shaft, which, at a depth of about 50 feet, struck a fine

body of ore, while 200 feet west of the west end of the drift is another
shaft 45 feet deep, also revealing a fine vein of ore, making the total

distance for which the veins have been opened 5G0feet.

The east shaft alluded to is supposed to boon the north branch of the
A'ein. At a depth of 71 feet it shows a vein of first-class ore, 10 or 12
inches wide. A cross-cut is being run from the main shaft, at the secoiul

level, 95 or 100 feet below the surface, to cut the north crevice, with the

intention of drifting and stoping upon it. This second level, now ISO
feet long, shows a vein of first-class ore nearly its whole length, in some
places very narrow, but again opening out to 10 or 12 inches in width.

The first work was done on this mine in 180!), when about 2(5 tons,

containing, by assay, $3,217 in silver, were sold to Professor Ilill, at

Black Hawk. Daring 1870, about 425 tons of shipping ore were ex-

tiiacted, worth $73,772, or about $173 per ton. This ore was from tho

2^ feet of the vein above mentioned as first-class, but from it had beeu
selected three tons of ore yielding an average assay of $5,000 i)er ton.

Were this added to that sold, the average would be upward of $200 per
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ton. The lower-grade ores, occupying an average of 3 feet of the vein,

have been repeatedly assayed, yielding an average of $60 per ton. The
first-class ores are carefully selected, the best laid aside for experimental
treatment, and the balance hauled eighteen miles and sold to Professor
Hill, while the lower grades are either left standing in the mine or

thrown aside to await the erection of works. The average yield of the
ore thus far taken out was grefJtly reduced by the broken character of
walls and vein near the surface, which caxised the ores to be greatly

mixed and prevented assorting. Along the north wall of the vein is a
soft gouge, often containing a good deal of hornblende, but this also as-

says ninety ounces. The gangue is quartzitic.

This mine was sold early in the autumn for $125,000, and the purchas-
ers are rapidly reimbursing themselves. It will be seen that operations

are thus far principally confined to its best ores. Estimating the aver-

age width of ore above the second level at 2 feet, there are 34,440 cubic
feet of ground containing low-grade ore standing in the mine and ready
for back-stoping. Between this level and the bottom of the shaft, a
depth of forty feet, 32,795 cubic feet are standing, which can be now
stoped underhand, but will require another level for back-stoping. This
total of 07,235 cubic feet, at the usual estimate of 11 cubic feet of solid

vein to the ton, amounts to over 0,000 tons. There are, moreover, some
500 tons of loAV-grade ore upon the dump, and an unknown quantity is

said to bo scattered in the dumps of earlier workings, since it is only

recently that this ore has been separated at all from the waste-rock.

It will not pay to haul such ore (assaying $60 or less) to Black Hawk
for smelting ; but it is expected that mills to be erected in the district

will treat it at a profit.

Near the Caribou is the Pride of the West, a vein about 4J feet in

width. This mine is not being worked, but shows some very fine look-

ing ore, carrying considerable green carbonate of copper.

The Staten Island is another, which has been opened to the depth of

50 feet, producing specimens of fine ore. Near by is a vein of polar

magnetic iron ore or lodestone. The ore has strong magnetic power,
picking up as many as three shingle nails in a string.

The Idaho lode, half a mile or more from the Caribou, has a shaft 4J
feet by 10, and 30 feet deep. From this shaft have been sold to Pro-

fessor Hill the following lots

:

Ounces. Coin value.

3.25 tons, assayed 874 $1^136 20
0.56 " " 103 133 90

6.5 " " 977.5 1,296 75
4.35 " " 522.4 679 12

1.28 " " 618.2 804 66

15.94 " " 3,115.1 4, 050 63

Average per ton 195.4 254 10

The ore vein is 5 feet in width. The ore sold is claimed to be an
average of 3 feet of the vein. The remaining two feet assay 110 ounces,

or $143 coin.

The Boulder County lode is considered one of the most valuable. As
it appeared in August, 1870, it presented a 2|-foot crevice, one side of

which is rich in gold, and the other still richer in silver. As a greater

depth was reached on this lode, the gold seemed gradually to be running

out, and the silver increasing in quantity. In much of the ore gold was
found associated with large flakes of silver. Specimens had frequently

been taken from the mine on which brittle and wire silver are visible
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in large quantities, with a smaller sprinkling of gold. The nature of

the ore was changing, as the work of sinking progressed, from galena
to brittle silver and sulphurets. The highest assay yet obtained from
this lode is $12,000 per ton. No ore had yet been treated, for want of a
wagon-road from the mine. The road was completed, however, in Au-
gust, and it was contemplated to send ore at once to the California works
below Black Hawk. The lode is situated on Boulder County or Pugh
Mouutain, (really an extension of Conger or Caribou Mountains.) It is

over a mile from Boulder Creek, and three-fourths of a mile below the
Caribou, by the new road.

Lower down the mouutain, by the roadside, is the Trojan, supposed
to be an extension of the Boulder County. It has a shaft 54 feet deep.

The vein walls are well-defined and show very plainly throughout. There
are 22 inches of ore, carrying sulphide of copper, zinc, lead, and silver,

together with a quartzite gangue. This ore contains about $90 per ton
in gold and silver, and, after extraction, is piled up to await works nearer
the mine. By the side of this ore vein is a crevice 10 inches wide of de-

composed material or dirt, which is sold to Hill, at Black Hawk, at from
$90 to $120 per ton, currency. The ore vein has never failed sincemiuing
was first commenced upon it. The Trojan dips almost vertically, and
lias been struck at intervals on the surface for 2,000 feet of horizontal

course.

The Jo. Thatcher, Grand Island, Sovereign People, Carter, Monitor,
Conger, Comstock, Lily of the West, Ohio, Indiana, Kentucky, and Eva,
are lodes concerning which tlie general opinion is favorable. Tliey arc
said to be from 2 to 5 feet wide between walls ; and most of them will

be actively developed this year.

SUIinilT COUNTY.

This county is principally noted at the present time for its rich and ex-

tensive i)lacer deposits. Commencing at the headwaters of Swan Kiver,
extending around to the head of the Blue, and <iown tlie latter stream
for, at least twenty miles, there is almost a continuous i)lacer, carrying
gold in profitable quantities. The ground varies in richness^ paying
from $3 to $30 per day per hand. Less than $5 per day per hand will

probably not pay expenses where labor has to be hired. The rei)ort of
the United States assistant marshal to the Census Bureau mentions but
four cjaims in Summit County as worked during the year ending June
1, 1870, and gives less than $9,000 as the aggregate product, being
about $7 per day per hand. The extreme inii)erfection of this return
may perhaps result from the attempt to obtain information at so unfor-
tunate a period as the 1st of June, when the season has scarcely opened,
and the miners cannot be found. I am indebted to Wra. P. Pollock,
esq., county clerk and recorder, for trustworthy information concerning
the operations of 1870, and to M\\ 11. J. Burns, of Austin, Nevada, for

valual)le notes of a jiersonal visit to the couTity.

Montezuma and Breckenridge are the jmncipal mining towns, the
former being the headquarters of quartz and tlie latter of placer min-
ing. The most productive gulches near Breckenridge are Illinois, Iowa,
French, Gold Pun, Galena and Georgia, and Bulialo and Delaware flats.

Mr. Pollock says that Georgia Gulch alone produced about $3,000,000
from its discovery in 1859 to the close of 1802.

The placer mining season is very brief, lasting but little over five

months in the year, yet several claims have each yielded $10,000 per
season for several seasons past, and as high as ninety ounces, or $1,575,
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has been obtained from one week's run of forty-nine days' work. Several

gold nuggets were taken out during last season ; one from Georgia Gulch,
weighing nine ounces three pennyweights and nine grains; one from
Galena Gulch, weighing eight ounces and a half, and one from Lincoln
City, weighing nine ounces and a half. The amount of bullion taken
out the past season, exclusive of silver, is estimated by the recorder at

$350,000. The Georgetown Miner, at the close of the season, said it

was nearly or quite $500,000.
The county contains one hundred miles of excellently constructed

ditches, many of them having several thousand inches cai)acity, for con-

veying the water to work the claims, and declarations are on lile for the
construction of forty miles more next season.

Two hundred and eighty thousand feet linear measure of placer ground
has been preempted since the 1st of May, 1S70. The greater part of

this new ground jirospects very well, and gives abundant indications

of a large yield with i^roper management. The claims which have been
successfully worked in past seasons, as well as those recently developed,
still contain sufiicient gold to occupy the miners for years, and, as there

is an immense quantity of ground yet unclaimed, and known to contain
mineral wealth in quantities, which will repay active and economical
working, there is no doubt that Summit County will continue to produce
annually increasing amounts of gold.

There are on the county records over four thousand lodes recorded
;

but very few of them have been sufficiently developed to show their real

value, as the owners of most of them are working their placer mines.
The majority of the lodes now under exploitation are situated at Monte-
zuma and St. John's, in Snake llivcr mining district.

Montezuma is reached by stage from Denver or Idaho, or by a direct

road from Georgetown across the range. The latter road, crossing near
Gray's Peak, is one of great natural beauty. It passes through some of

the finest scenery of the Eocky ]\Iountains. Beyond the range, it

traverses fine timber, and a series of small parks, abounding in cool

mountain springs and luxuriant grass. In one of these parks, through
which fiows the South Fork of the Snake, Montezuma is situated, while

Breckenridgo is about twenty miles southwest. The road connecting the

two places is noted for its lovely meadow scenery and (more prosaically)

its excellent pasturage. The Saratoga Eanch, half way between, has ii

mineral spring—a common occurrence in the parks of Colorado.
The leading mine is, at Montezuma, the Comstock, owned by the Bos-

ton Silver Mining Association, Colonel W. L. Candler, superintendent.

It is situated on the southwestern face of Glacier Mountain, nearly

12,000 feet above sea-level. Mr. Burns describes his visit to the mine
as follows

:

Following up tho toilsome trail, wo reached and entered tlio lower tnnnel of the mine.
Tliis tunnel is 150 feet long, from w hich a ievel extends 425 feet. Wc Baw masses of
ore ready for tho hands of the stepers along nearly tho entire length of tliis level. A
shaft or winze 70 feet deep connects this' level v/ith the lower one, which is 200 feet

long, iu which wo examined tho same niassivo vein loaded with ore. Ascending to tho
Icvol again, wo climbed into a, " stoiie," and observed a largo body of ground in which
the miners had been busy extracting tho abundant ore. A winzo of 70 feet also con-

nects tho lower and upiier tunnels, .and iu tho works of the latter the ore occurred in

wide strata. The vein of the Comstock star.ds nearly perpendicular, and varies in size.

At one point it spread out to 8 feet, and at another it contracted to a fvw feet ; but it

preserved a general width of 4 to 5 feet. At the point of greatest width there was a
stratum of compact ore 2 feet thick upon tho head-wall ; tho same upon tho foot-wall

;

Avhilo ore was disseminated through tho intervening mass of feldspalliic ganguo. In
the difl'ei'ent works disclosing tho vein the solid ore raug<'d from 4 inches to 2 feet thick,

aud I should judge it fairly averaged 18 inches. The galena was massive, and formed
perhaps one-third of tho oro. Zinc-blonde, and iron, aud copper pyrites occur also
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almnd.indy ; and in the deepest works silver glance and brittle silver are not uncom-
luoii. 1 liindsonio crystals of heavy spar are of Irciinent occurrence. Tests of the value
of the (lilferent kinds of ore ranged from $40 to $400 per ton. All the work in the
mine—the si)acious clcan-<!tit tunnels and levels, and the W(!ll-tinibcr(;d winzes and
stopfcs—indicated the most skillful mauagemout. Captain Ware informed us that it

was part of hia project to open the mine by a tunnel 450 feet below the present lowest
tunnel, v. liich will be 550 feet long, and will cut the vein nearly 700 feet from the svw-
I'aco, If this plan is carried out it will open avenues to bodies of ore that will

require years to extract. The amount of ore ready for reduction and piled at tlio

mouth of tlie tunnel, in the ore-house near by, and at tlie mill, was estimated at 3,000
tons. And if occasion should require it, Cax>taia Ware told us ho could easily set fifty

men to stopiug ore.

The ore will be delivered from the mine to the mill over a tramway .about 2,900 feet

long. This tramway, which was building under the direction of Captain Ware, will
connect with the present lowest tunn(il,an<t ultimately with the iirojected dqep tunnel.
Not only ore, but the miners and all supi)lie8 for the mines, will l)o carried over the
tramway. It will be capable of discharging 100 tons of ore from the mine to the mill
daily.

The reduction works of the company are of a very inferior character, unworthy of
the splendid mine, and wholly inadequate to the treatment of the ore. They consist
of a crusher and rollers, a small concentrator, and a roverberatory and a cupola
funiace.

According to later reports, the mine Las about 1,000 feet of stoping-
ground, and can work seventy-five miners underground. Sixty tons
of ore can be raised to tbe surface daily, and delivered at tbp mill by the
tramway at a cost of about $3 75 i^er ton for mining and 20 cents for

transportation. Tbe company has reduced during tlie summer 50 tons of
ore, at a reduction cost of about $22 per ton. Tbe average yield was
$100 per ton. The imperfect apjiaratus was capable of treating only tbo
galena ores—about onc-flftli of tlie vein material ; tbe remainder, contain-
ing I'rom 30 to 40 ounces of silver per ton, being thrown aside. It is

lu'opo.sed to construct a new mill, combining amalgamation with smelt-
ing, so that all tlie ores can be reduced.
The Ghcnango Company owns the Favre, Chloride, Coley, and G. T.

Clark—all highly-esteemed lodes. The mine is in Glacier Mountain,
about a quarter of a mile farther down the caiion than the Comstock. A
tunnel, about 4G0 feet long in December last, had cut through two veins,

assaying about fifty ounces of silver per ton. A short distance below the
mine the comijany has a mill, which is idle, and reported to be of no
value.

The Sukey lode, belonging to the Sukey Silver Mining Company, Hon.
J. T. Lynch, supei'intendent, is opened by two tunnels, one 260 feet, and
the other (150 feet above) 90 feet long. One hundred and eighty feet

above the upper tunnel is the discovery shaft, 40 feet deep. The vein is

from 4 to 0 feet in width, with an ore-streak of 20 inches to 3 feet. The
ore exhibits very rich specimens, but the great bulk of it is of a low
grade, the average point being between $35 and $40 per ton. The ca-
pacity of the Sukey for the produetiou of this grade of ore is very
great. The company owns a small mill, 30 by 80 feet in size, and con-
.taining five stamps, one roasting-furnace, and two Blatchley pans for
amalgamation. It is run by water-power. Seventy tons, reduced dur-
ing the summer, averaged CO ounces of silver per ton, tlie cost of reduc-
tion $22 to $24 per ton. It is proposed to increase the capacity of the
mill to fifteea tons per day, which will reduce the cost to $15 per ton.
The St. Lawrence Silver Mining Company owns the Silver Wing and

Napoleon lodes, on the north fiicc of Glacier Mountain, a few hundred
feet above the South Fork of the Snake. The former is tunneled 30 feet,

showing a vein 4 feet wide between walls, with an ore-streak varying
from^ 10 to 20 inches, and carrying by average assay 35 ounces of
silver per ton. The Napoleon is tunneled Co feet, with a" crevice similar
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to the Silver Wing, and assaying about GO onnces of silver per ton.

During the past summer the company has been completing its mill, a

very good one, containing a twelve-stamp battery, and two pans for

amalgamating. Arrangements are said to have been made for the

erection of a Stewart & Airey furnace for roasting and chloridizing.

The Old Settler lode, owned by Black & Miluer, is tunneled 2G0 feet,

and shows an ore-streak 2 feet wide, composed of lead, zinc, gray copper,

and iron sulphurets. Assays range from 20 to 100 ounces of silver

per ton.

The Dysart lode, owned by Geo. W. Packard, has a shaft 30 feet deep,

showing a vein 4 feet wide between walls, and an ore-streak of 18 inches.

Assays give from 30 to 100 oiinces of silver per ton.

The Umpire lode, owned by Sharrat & Morrow, has a shaft 20 feet

deep, showing a vein i feet wide. Assays give from 20 to CO ounces
of silver per ton.

The North Star lode, owned by Lynch, Tratt & Co., is 4i feet between •

walls, with 12 inches of ore, comi)osed of lead, zinc, and copper sul-

phurets. It assays from 80 to 240 ounces of silver per ton.

Guibor's extensioTi of the Coley lode, owned by Guibor & Co., has a

a shaft GO feet deep, a vein 4 feet wide, and an ore-streak of 20 inches,

assaying from 50 to 200 ounces of silver pel- ton.

The Tiger lode, owned by Lynch, Pratt & Co., has a shaft 20 feet deep,

a vein between walls G feet wide, and two pay-streaks, one next the

north wall 10 inches wide, (heavy galena,) assaying 100 ounces of silver

per ton, and the other next the south wall, 0 inches wide, assaying from
1,000 to 2,500 ounces of silver per ton. The intermediate rock assays
fi'om IG to 30 ounces of silver per ton.

Tlie Walker lode, owned by Fix & Hewitt, is opened by a shaft and
tunnel, and worked by the latter, which is in GO feet. The vein is 2 feet

wide, and tlie pay-streak about 4 inches. An assay from several tons

of ore reduced in the Sukey Company's Mill gave 20G ounces of silver

Ijer ton.

The Chatauque lode, owned by Teller & Bull, has a shaft 32 feet deep,

•and an ore-vein G feet wide. About 100 tons of ore arc extracted, all of

which contains more or less grey copper, &c. Four sami)les taken from
the pile—two from the inferior and two from the best quality—were as-

sayed by Hon. J. T. Lynch, with the following result:

ifo. 1, 411 ounces of silver; coin value, $54 08 per ton.

No. 2, 22| ounces of silver ; coin value, $29 12 per ton.

No. 3, 71GJ ounces of silver; coin value, $931 84 per ton.

No. 4, G72 ounces of silver ; coin value, $873 per ton.

Making an average of 303^-;^ ounces of silver per ton.

The average of 34 assays, nmde by Mr. Lynch, agent of the Sukey
Company, during the summer, I'rom various lodes in this vicinity, as
shown by the assay book, was $143 35 per ton.

Each of the mines above "named has ore on the dump ranging from
20 to 200 tons ; and there are many other lodes in the district which
contain ore in paying quantities. It is believed that as soon as the late

improvement made by Mr. Stetefeldt, of Nevada, for roasting and chlo-

ridizing ores, is introduced into Snake Eiver district, which is contem-
plated next summei", it will be one of the most important silver-produc-

ing districts in Colorado.
There are are numerous other lodes in all stages of development in

other portions of the county, many of them exceedingly rich. Tlie Bul-
lion and Incas Mining Company, near the head of Clinton Gulch, in Ten-
Mile district, owns some very good veins, and has run a tunnel 800 feet,



332 MINING STATISTICS WEST OF THE ROCKY MOUNTAINS.

passing tlirougli several lodes Tvliich are said to " prospect " very hand-
somely. A large number of lodes of decomposed quartz, containing free

gold, liavo been discovered near the sounjes of our placer mines, and will,

it is hoped, be thoroughly developed and practically worked next season.

The lodes of Summit County have been neglected in tlie i^ast, but the
coming year will witness an era of development, both in placer miiles

and lodes, never before known; and it is expected that the yield of the
precious metals will double that of any previous year since the settle-

ment of the countj'.

LAKE COUNTY.

I have never personally visited this county, nor have I received any
direct and detailed information concerning its mines during the past
year. . The county seat is Granite, a small town pleasantly located on

* the eastern bank of the Arkansas Eiver, and in a district characterized
by the occurrence of free gold in quartz veins. Many lodes have been
located, and a few are worked with energy. Among the most promi-
nent enterprises is that of the Yankee Blade Mining Comiiany, on the
lode of the same name. About half a mile above the town this company
has a 20-stamp mill, in which the ore is treated by battery amalgama-
tion, blanket-sluices, and i)ans for tailings. The mill is run bj' steam in
the winter, and by water-power in the summer. During the winter of
18G9-'70 the quality of ore treated appears to have been high. Accord-
ing to a reiiort in the Georgetown Miner, the average yield from a lot of
40 cords was 23J ounces of gold per cord. At midsummer, 1870, second-
class ore was under treatment, yielding (on the same authority) an av-
erage of 8 ounces per cord. Major H. Ilill is superintendent. The
Ijroduct of the mill for the year ending June 1, 1870, was abont 600,000.
Thirty men are employed, at the average wages of 875 per month.
The Treasury Mining Company lias a 15-stamp water-power mill,

which was running last summer. Hayden & Son have a 9-stamp water-
power mill, which has been running during a portion of the year. The
product for four mouths is reported to have been about $7,500. *

The placer mines of Lake County have been hitherto more productive
than its qnartz vein^ The product from thirteen claims, reported by
the assistant marshal to the Census Bureau, for the year ending June
1, 1870, was a little over $00,000. These claims employed sixty-seven
men for an average period of six months, at the average wages of $G0
per month, and gave an average yield of $5 81 per day per hand. The
principal claims were those of the Pilot ]\Iiniug Company, the Grafi
Mining Company, and lum^n, Dyer & Co.

PAEK COUNTY.

The only quartz-mining company at work in this county of which I
have any information is the Pioneer, which was at work during ]iart of
the year, and is reported to have produced 810,000 in four months.
The placer mines of the county have yielded perhaps as much more,
paying rather less than $3 per day per hand for a season of say live

months.
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CHAPTER X.

WYOMING.

Tlic most promising of tlio mineral resources of this Territory must bO
confessed to be the immense coal deposits, wliicli extend for nearly three
hundred miles along the line of the Union Pacific Railroad. As these
have been made the subject of special investigation and report by geol-

ogists in the service of the Government, I shall not speak of them at

length. The coal is used in the locomotives of the Union Pacific road,
and upon the Central Pacific for some five hundred miles west of Omaha.
On the latter road it is reported that a ton of 2,000 pounds will run an
engine, on the average, seventy-five miles. The average consnmption of

the engines on the Pennsylvania Central is one ton to every forty miles.

These data could iiot fairly be compared without more information as

to weight, grade, and load, but they must be considered, after every
allowance has been made, as extremely favorable to the Wyoming coal.

This coal certainly stands in the front rank among those of the Pocky
Mountains, and ahead of many western coals, in its general heating prop-

erties, its freedom from sulphur, and its resistance to the disintegrating

action of the weather. It is indeed claimed to be better than l.eliigh

coal, ton for ton, for making steam, lor domestic use, and for gas man-
ufaetni-e. It gives little waste, ash, or clinker, kindles easily, and burns
freely. It is asserted to make 10,000 feet of gas per ton, Pittsburg coal

yielding about 8,r)0(). Evidence as to its fitness for metallurgical uses

is both meager and contradi(!tory. The ditterent mines now open seem
to furnish different qualities of coal in this respect. Sonie of tlie coal,

from I'}vanst(m and elsewhere, is said to coke well. AVyoming coal was
ti'ied last summer by the Union Pacific Company, in one of their cupo-

las at Omaha, for smelting cast iron, and found to answer tlic purpose
better than anthracite, adding, it is said, to the fineness of grain

and the toughness of the iron. Tlie i)roportion of metal and coal were
about the same as with anthracite, and the time required for the smelt-

ing process also about the same. In the hills north and east of these

vast fields occur layers of clay, iron, and stone, yielding about 30 per
cent, of metallic^ iron, remarkable for the large anu)unt of lime jt con-

tains, thus obviating the ne(;essity of using other Ilux, and leaving the

ore in an unusually porous and fusible condition by means of the eximl-

sion of carbonic acid gas in such great quantities. A few miles farther

east dei><)sits of magnetic ore have been found, and on the Weber Itiver,

a few miles west, the same ore has been discovered in great quantities.

The existence of unlimited quantities of coal and ii'on, in such close

])roximity, i>romiso to make this region the seat of a great iron manu-
facturing industry in future years. Its natui-al advantages, combined
with the requisite transportation facilities furnished by the Pacific Pail-

road, are attracting the favorable notice of western capitalists, and it is

probable that extensive operations will be undertaken within the next
few years for the development of its vast resources of coal and iron.

The gold-mining industry is confined principally to the Sweetwater
District, of which an extended account was given in my last report. I

i-egret to .say that the progress achieved last year in this district was
not satisfactorj-. Operations received a severe discouragement from
the failure of two mines wliich were so managed in 18Ct) as to create
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liirge expectations. A good ten-stamp mill was placed upon eacli of

tliese mines, and they were so manipulated by speculators as to sell at
higli tigures, iii preference to more valuable properties. These two
mines are now virtually abandoned, and the mills upon them have been
lying idle during the entire season. The natural result of the failure of
enterprises so prominently before the public has been a distrust that
makes capital very slow of investment, even in mines that would yield

good returns. The claims of this region are mostly in the hands of first

owners, men who have not the means to put up mills and put their

mines in proper working condition. The greater number of tlie claims
in the country which were worked in 1870 were operated by this class-

of men, to the extent of their ability, for the purpose of prospecting and
developing them. The lodes which do not promise well have generally
been deserted. Nearly all the rock crushed during the past year was
furnished by three or four claims.

The district contains six ten-stamp mills, one six-stamp mill, and three
twenty-stamp mills. Of two additional ten-stamp mills, one has been
dismantled, and the power has been applied to run a saw-mill, and the
other was destroyed by fire late in the season.

The express shipments of gold for 1870 amounted to about $80,000.
The amount leaving by private conveyance is unknown ; but I presume
it was small, as this item is only considerable where express charges
are high, and where placer mining produces large amounts of gold. I

think that the product for the year may bo put at $100,000.
For notes of operations, etc., I am indebted to Mr. Bolivar Eoberts,

Mr. K. K. Morrison, and other residents.

The best mines and claims, so far as they have been tested by the
actual working and milling of the rock, are the Cariso, the Miners' Do-
light, the Young America, the Carrie Shields, the Sowles & Perkins,
and the Buckeye lodes. The Cariso and Young America are situated
a few hundred yards from the village of South Pass, and are but a short
distance apart. The shaft upon the former is now 180 feet deep, and
good machinery for hoisting is erected upon the mine. Two levels have
been run northeast, to a distance of 50 feet each, at the depths of 90
and 140 feet respectively. Three levels have been worked southwest-
erly, from 30 to GO feet. Good paying quartz was extracted from all

these levels. The lode pitches south at an angle of about 45°, to a
depth of 150 feet, when it becomes vertical. M'ater comes into this

mine at the rate of about 250 gallons per hour.

The Young America mine has a shaft 85 feet deep, from which two
levels have been worked to a distance of about CO feet, at the depths of
CO and 85 feet respectivelj'. The quartz is of good quality, and the vein
is from 1 to 4 feet wide. Hoisting works of a superior pattern are
erected upon this mine. The ten-stamp mill belonging to this com-
pany was destroyed by fire, the work of an incendiary, on the night of
the 11th of November, 1870, which has caused a temporary suspension
of operations.

The Carrie Shields lode is working to a depth of 80 feet. The vein is

from IS inches to 3 feet wide, and rich.

The Miners' Delight mine has been worked from an incline following
the ledge, to a depth of 05 feet. The company is sinking a vertical shaft
from whi(!h to w ork the mine, and is at present driving a cross-cut to
the lode, at a depth of 110 feet. The sinking of the shaft still goes on.
The lode is from 2 to G feet wide, and pays from $35 to $150 per ton.

This mine and the Cariso have yielded the richest ore yet produced in

the Sweetwater country.
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TLe Sowles & Perkins lode shows a vein about 3 feet wide of pay-
in;; ore. The shaft is 90 feet deep.
The Buclceye lode is about the same in width as the Sowles & Per-

kins. The company is now sinking a vertical shaft Irom which to work
this mine. The shaft, which is now (.January, 1871) 130 iect deep, is

located so as to cut the lode at a depth of 150 feet. They have now
reached 130 feet.

There are a number of other lodes which promise well, but which are
in the Iiands of pnrties who have taxed themselves severely to de-
velop their properties thus far, and who lack the means to increase the
scale of their operations. .As these lodes have not been tested by the
repeated and continuous milling of the ore raised from them, they must
be passed by for the present ; another year will, no doubt, prove the
quality of a number of them.
The Sweetwater mines of gold-bearing quartz, so far as they have

been worked, arc comprised within a belt of country about eight miles
long and less than one mile wide, running from southwest to northeast.
Eicli float-quartz has been picked up, and lodes that prospect well have
been discovered outside of these limits ; but the working of such lodes
and the formation of new camps has been prevented, mainly by incur-
sions of hostile Indians. The extent of the undeveloped lodes of the
country is entirely unknown, and the gold-producing capacity of those
which have been worked most is but very imperfectly developed.
The population of Sweetwater County, by the census of 1870, was

1,910. Abgut half of this population belongs to South Pass and Atlan-
tic Cities, Miners' Deliglit and vicinity comprising the mining district.

Wages for good laborers are from $3 50 to $4 per day ; wood is $4
per cord; lumber, $35 to $50 per thousand feet; flour, $7 to $8 per
hundred pounds

;
potatoes, G cents per pound

;
sugar, 20 to 30 cents

cofiee, 35 to CO cents
;
butter, 50 to 75 cents

;
bacon, 35 cents

;
lard, 40

cents ; fresh beef, 15 to 25 cents ; and case goods, $7 to $15 per case.
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CHAPTER XI.

TOE TREATMENT OF AURIFEROUS ORES IN COLORADO.*

It is proposed to describe iu the present chapter the processes and
api)aratiis generally employed in Colorado for the treatment of gold
ores, leaving out of consideration the operations of mining proper.

1. In the mine there is generally no fnrther separation than that

w]iic]i the miner efiects in drilling and blasting, by endeavoring to ob-

tain the pay ore distinct from the barren gangue. All the rock thrown
down is generally hoisted to grass ; bnt the two classes are, as far as

practicable, kept apart. There is no sorting of the ore undergrouiul,

according to the size, richness, or miueralogical composition of the

fragments.
2. Above ground the rock is roughly sorted, with the aid of a lim-

ited amount of spalling, into two classes, waste and mill rock. The
waste amounts, generally, to one-lialf or two-thirds of the wdiole. This

sorting is often accompanied with a selection of the larger masses of

l)ure ore, rarely more than 10 i)er cent, of the mill rock. The ores con-

sist'priiicipally of iron and copper pyrites, frequently associated with
other ores of copper and galena, and zinc-blende. The gangue is a mix-
ture of quartz and feldspar.

The further preparation or concentration of the ores is, in most cases,

intimately connected with the extraction of the free gold. It consists

in crushing by means of stamps, and simultaneous anndgamation, after

whi(;h the tailings, in many cases, are at once discharged into tlie rapid

creek. Most frequently, however, by various methods, the lieaviest

portions, with a part of the gold which has escaped amalgamation and
of the quicksilver lost by the apparatus, are more or less completely
recovered.

I. THE CRUSHING IN STAMP-MILLS.

ARRANGEMENT OF THE BATXEEIES. (Figs. 1 and 2.)

These have universally a wooden frame and a cast-iron mortar. The
stamps, shaft, and cams arc of iron.

As a rule, the ground is excavated down to the not very distant bed-

rock. Upon this are firmly laid, let in, or set in masonry, a number of

longitudinal sills, a, and upon them the cross-sills, b, about 1 foot

square and 10 to 14 feet long, and correspoiuling with the number of

stami)s. At right angles to these is the battery-log, c, 2'2 to .'50 inches

square, of the best pine, the upper surface of which is at the level of

the mortar-bcd.t
Upon the battery-log the posts, d, are erected. They are likewise of

pine, 18 to 20 inches wide and 10 to 12- inches thick, and about high

* A series of ai ticles on this subject, from tbo pen of Mr. Albert Reicbenccker, of Cen-
tral City, Colorado, recently uiipeareil in tlie German Iki-fi-iind-HUttciimdiiiiinehc /dliiiig.

With the permission of tlio author, who lias also furnished mv with origiiuil draw-
ings to illustrate this chapter, I translate? a large portion of his treatise. It has seemed
best not to alter or interrupt Mr. ReicluMieckei-s text ; and I have, therefore, put my
own observations and comments in the form of foot-notes, with my initials.—R. W. R.

tTho battery-log or mortar-block here described is not so good as the verticil tim-

bers used for the same purpose elsewhere, and to some extent iu Colorado also.—R. W. K.
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euongli to reach to the upper end of the stamp when it rests on the

mortar-bed. The posts are maintained in their upright position by the

mortised and bolted guides, g, cf, above and below, 8 to 10 inches deep
by 7 to 9 iuclies wide, and by the stays and braces, e, f, on the side of

the discharge.

The lower part of the mortar, 7t, is a solid casting, provided with
flanges, through which it is bolted to the battery-log. Two longitudinal

sills, t, G to 8 inches thick, not quite so high as the cast-iron mortar, but
reaching down somewhat over the battery-log, prevent a side movement
of the mortar. Frequently the above-mentioned bolts are omitted ; but
there is cast on each side of the mortar-bed, through its whole length,

a flange about two inches wide, on which these sills are firmly laid.

The upper guides, g^, lie not more than 1^ foot below the upper end
of the battery-posts, and the lower guides as low as the stamp-heacl will

permit. This brings them about 6 or 7 feet apart. The guide proper
consists below of a cast-iron thimble, g^, consisting of two halves with
flanges, which is let in between the guide-timbers, to the rear one of

which it is bolted through the flanges. Above, the guide consists of

two 3-inch planlcs, cut out to fit the stems of the stamps, and bolted to

the rear timber, which is here the only one. "Wooden wedges, driven

between the planks, keep them at the proper distance apart to give play

to the stamps. Frequently the lower guides are arranged in the same
manner, but with both front and rear timbers.

As has been remarked, the battery-box is, up to about 3 inches below
the discharge, cast in one piece with the mortar-bed.* The latter is

horizontal, 3 to 4 inches thick, and provided under each stamp with a
recess about an inch deep, in which is set the cast-iron die, Ic, t 3 to 4
inches high, slightly decreasing in size toward the top. The upper sur-

face of the die is greater by perhaps half an inch in diameter than
the shoe of the stamj). The upper part of the die is of cliilled iron

;

the lower part, say one inch of the height, of softer iron, fits into the

recess in the mortar-bed, and is generally circular, though sometimes
polygonal in section. The die, like the shoe, can be easily changed
when worn out, and in this way the destruction of the mortar-bed is

prevented. The iron walls of the battery-box are to 2 inches thick

at the bottom, and decrease in thickness somewhat, while the box itself

widens a little toward the top.

The plank housings, Z, ai'e fastened to the longitudinal sills, and
neatly fitted at sides and bottom. They usually reach to the lower
guides, and completely inclose the battery-box, with the exception of 'the

*Tho l.'itest California pattern of .mortar is much higher tliau this, having bottom
anil n-alls cast iu one i)iece. There are several ileeideil advantages in the high mor-
tars. I know of none jjossessed by tho low ones, except greater clieapness of lirst cost
and freight.—E. W. K.

tin tho stamp-mill attached (for dry crushing) to tho reduction works of Hnofeden
& Co., at Georgetown, a single solid block is used, instead of a number of dies. This
13 the I'orm adopted in Germany and Hungary. It jiermits the use of both sides, by
simply turning over tho bed when tho upper side is worn by tho staini)s into depres-
sioBs, and it is claimed that a considerable gain in economy results. One objection
that occurs to me is the necessity of turning or changing tho whole block when it

ha]>peus to bo worn away in a single spot, though the remainder may still bo service-
able. It is doubtful, however, whether this counterbalances the advantages of sim-
plicity and cheapnc'ss and the ease with which the whole can be removed at one opera-
tion, to clean out the mortar. A more serious objection, jierhaps, is tho fact that such
a die-block wears in circular depressions, which uuiy diminish tho efi'ectiveness of tho
blow of the staini) ; while tho projecting circular die presents always a prominent sur-

face, clears itself of pulp, and thus brings tho q^uartz always between tho iron faces of
shoo and die.—E. W. E.
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feed-slit, r, and the discharge, s. The bolts, in, hold the housings firmly

to the posts, and -wedges driven between them and the guides press

them closely to the sills below.

Each battery contains usually four or five, now and then three, seldom,

six stamps.
The iron stamp consists of four parts : the head, the stem, the collar,

and the shoe. These are all cylindrical in form. •

The cast-iron head, A, has the same diameter as the shoe, and is 18

to 20 inches long. Its lower surface is provided with a conical

recess G to 7 inches deep, to receive the shank of the shoe, and a similar

recess is bored in its upi)er suriace for the lower extremity of the stem.

The interior end of each of these recesses is intersected by a mortise

passing through the stamp-head, so that by driving a wedge through
this opeaing the shoe or stem may be loosened and forced out when
necessary. In some cases the lower end of the head is turned down in

the lathe to receive a wrought-iron ring, f to 1 inch thick and li to 2

inches high.

Tlie wrought-iron stem, B, has a length of 9 to 11 feet, and varies in

thickness, according to the weight of the stamp, from 2 to 3 inches.

The lower end is turned to a somewhat conical form to fit the recess in

the top of the head. The upper end is also turned down a little for

some distance to permit the collar or tappet to be slid over the stem to

its place. In some cases the stem has a screw-thread in the neighbor-

hood of the collar, and the latter ,has a place for a key, by means of

which the collar can be screwed uj) or down on the stem, and then keyed
fast in the desired position.

The collar, G, consists of a hollow cast-iron cylinder, 5 to 8 inches in

height, 2J to 3 inches thick below, and somewiiat conical above. The
interior is turned to fit the/ stem, or with a screw-thread. The lower
working'surface is sometimes protected with a steel ring ; but ordinarily

the lower, cylindrical part of the collar, about 2 inches high, is merely
made of chilled iron.

The shoe, D, is always of cast iron, the butt, up to within f of an inch of

the shank, being chilled and the rest cast in sand. Tlie shank is 4 to

C inches long, having below half the diameter of the butt, and con-

tracting conically upwards, as sliown in the engraving. The diameter
of the shoe varies between 6J and 10 inches, the ordinary limits being

7| and 9 inches.

In setting up the stamp, the stem is driven into the head, the collar

either simply slipped over and driven down or screwed on, and then
keyed fast. The shoe is set in the mortar under the stamj), the shank
is surrounded with thin wooden wedges, pointed in)wards and kept in

place with a string. Then the stamp is allowed to fall, and the shank
wedges itself into the head with sufficient firmness to remain lixed.

With every subsequent fall of the whole stamp the several parts tend to

wedge more tightly into one another. The only exceiJtion is the collar,

in case it is screwed on.

The weight of the stamp varies between 300 and 750 pounds.* Most

* According to Mr. Hague, the Colorado stamps, as a general rule, are heavier, run
more slowly, and with greater fall than is usual in the mills of California and Nevada.
Some of them weigh 9U0 jiounda each ; and although the mills of most recent con-

struction have generally adopted a 500-pouud or GOO-pouud stamp, the avfra^e is prob-

ably somewhat higher than that at present. Personally, I incline to the opinion that

600 pounds will he found a practically convenient weiglit, permitting ou one hand a
ligh rate of speed, and securing a sufficiently powerful blow with a moderate fall. As
regards speed of running, see remarks in my last report, and a chapter in the present
volume, further on.—R. W. R.
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frequeiitlj' it is between 400 and GOO pounds, and so divided that tbe

weiglits of Lead, stem, collar, and slioe, have about the proportion of

5:3:1:2. All the stamps of a battery have the same \?eight. About
9 pounds is the weight per square inch of crushing surface.

The sum of the work-iug surfaces of the shoes is to the mortar-bed

about as 1 : 2^. The interval between the shoes and between those at

each end and the end of the mortar is |to 1| inches.

The cam-shaft (Fig. 1, n) is generally of wrought iron, and has half

the diameter of the shoes. It is always rigged (in Colorado) with

double cams. It rests on journals attached to the battery-posts, gen-

erally on the side of the discharge. Its center is 7 to 9 inches from
that of the stamp-stem. It is generally placed about half way between
the upper and lower guides, though there are departures from this prac-

tice. In large mills there is a cam-shaft for every, say, twenty stamps.*

The cams (Fig. 1, o) are of cast iron, have a T-section, and are curved

to the involute of a circle.t The two cams of each pair are cast together

on a ring 5 to 6 inches long, and li to 2 inches thick, which is slipped

over the cam-shaft and keyed fast." The working face of the cams, 2 to

3 inches wide and 1 to 2 inches deep, is chilled. In some cases the two
cams are screwed instead of cast to the ring, or each cam is cast with

half a ring, and the two halves are screwed together. In this way the

replacement of a broken or worn-out one is greatly facilitated.!

The lift varies between 10 and 18 inches. It is usually 11 to 14 inches,

representing a length of cam-curve of IS to 21 inches. The difi'erence

between the theoretical maximum lift of the cams and the fall of the

stamp is quite considerable, amounting with new shoes and dies to 8 to

10 inches. The lift is not changed by raising the collar as the shoes

and dies wear away, since this, in most cases, in consequence of the

manner in which the latter is fixed on the stem, would be a work of

difficulty.

PouW' is obtained sometimes from overshot water-wheels, (more seldom,

turbines;) and in lack of the necessary water, from steam-engines of

every kind. The steam pressure averages three to four atmospheres,
and is produced in iiue-boilers and tubular-boilers, the universal fuel

being wood. The power is generally transmitted (from a steam-engine
directly, from a water-wheel through spur-wheel gearing) by means of

a belt and pulleys (Fig. 1, «') to a shaft u, and from this through two
spur-wheels to the cam-shaft.

Auxiliary arrangements.—To facilitate operations around the upper
part of the battery frame, a shelf or scafiblding is laid on one or both
sides, usually a little above the lower guides, (Fig. 1, j>.)

As a special aid in "catching up" the stamps, a wrought-iron lever is

sometimes emi)loyed, (Fig. 2,) having a hooked support with an eye at

the upper extremity. This eye slips over a bolt-head in the upper guide-

timber, and the fulcrum-bar or support then hangs vertical. At the
highest point of the stroke the toe of the lever is insei'ted under the
collar, and the latter is lifted just out of reach of the cam—a position

in which it is kept as long as desired (for rejiairs or other purposes) by
means of a prop from the lower guide-beam. When the lever is not

* It is now common in good mills to gear each battery of five stamps witli soi)arato
cam-shafts, pulleys, &c., so that the stoppage of one battery would uot hinder the
rest. In t^li^^vay, dill'crent batteries may bo run at different speeds—an important
matter when the material to be crushed varies iu character.—E. W. R.

t Slightly modified at the end.—'E. W. E.

t Some good :nilluien jirefer single cams, and a higher rate of revolution fpr the
shaft. I do not remember seeing such iu Colorado.—E. W. E.
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used, it is necessary in order to hang up a single stamp to stop the
whole battery, remove the housing on the feed side, and pry up the
stamp to the desired point, where it is held, as before, by a prop.

IJie battery-water is supplied to the mortar through a wooden trough
(Fig. 1, q) attached to the frame above the lower guides, and provided,
oi)posite each stamp, with a pipe which terminates over the guide-
thimble, g^, so that the escaping water first cools this cast-iron thimble,
and then, running down the stamp, enters the mortar. But rarely is

the supply of water so arranged as to be separately regulated for each
battery. In winter the batterj--water is warmed by allowing the exhaust
steam of the engine to pass through the trough or box conducting it,

or an iron pipe is used instead and passed through a furnace.

The rock is charged through the housing, by means of a slit (Fig. l,r)

extending the whole length of the battery, about 4 inches wide, and
vertical above, but inclined below at an angle of 48° to the mortar, so
that the rock rolls in against the upper half of the stamp-head, when
the latter is at its lowest. The interval between the side of the mortar
and the stamp is here 3 to 4 inches. The sides of the charging-slit, r, are
lined with strong sheet-iron.

The larger fragments of rock are frequently spalled by machinery.
For this purpose crushers or stone-breakers are almost universally em-
ployed, when any machine is used, having upright jaws, one of which
is moved by means of a fly-wheel and eccentric.*

The discharge takes place only on the long side of the battery (gener-
ally on one side only) and in most cases through the screen. These are
of sheet steel or Eussia iron, about 0.4 millimeters thick, and punched
with holes 8 millimeters long and about | millimeters wide, of which
there are about 7i to the square inch. The screens are so set as to
bring on the inside the rim of the holes, turned up in punching.f Tliey
are set in openings cut in the housing, and made fast by means of close-

fitting panes of iron or wood, and wedges. The height of the discharge-
level above the die varies between 10 and 15 inches, and is ordinarily
11 to 12 inches.

For the purpose of amalgamating in the battery the free gold con-
tained in the rock, amalgamated copper-plates (Fig. 1, *) are set under
the charging and discharging openings, that is, immediately over the
lower, iron part, of the battery-box, along its entire length. They are
8 inches and 4 inches wide (together, one foot) and incline about 45° to
the horizon. Occasionally these copper plates are also introduced at
the ends of the mortar. They either rest on the cast-iron mortar below,
or (usually) upon iron pegs, fixed in the housings, and they are held at
their ends in grooves. The plate of the rear wall is set in a wooden
frame, and can be by means of a handle removed or introduced at will.

The plates in front and at the sides, which are screwed fast, are only
accessible after removal of the screen or the rear housings.
Immediately below the discharge-screen a "wooden apron or table, (Fig.

1, t',) covered with copper, 10 to 12 feet long, and 5 or G inches wider
than the distance between the battery-posts, is attached to the housings.

* Mr. Reiclienecker's description of tlio stono-brcaker is omitted, tlio macliino being
thoroughly explained in my last report, page 648. Mr. R. says one thing, namely, that
the jaws are lined with corrugated plates of steel, which I think must bo a mistake.
The use of chilled cast-iron for this purpose is .almost universal ; and ^yhere it is de-
parted from (as in Dodge's crusher) soft wrought iron, without corrugation, is substi-
tuted.—R. W. R.

t These screens differ from those of other localities, which are punched with oircnlai
holes and named after the sizes of needles.—R. W. R.
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It is inclined 7 to 10 degrees below the horizon ; its area is to that of
the interior copper-plates about as 12 : 1. To make a tight joint, it is

let into the sill (Pig 1, i) of the housing, and pressed against the latter

by means of braces underneath. The sheet copper is fastened on with
iron wood-screws. At the angles between the raised rim and the bottom
of the table, the copper is either turned up for IJ or 2 inches, or allowed
to abut upon the J'im, the crack being covered with a lath.

The wooden housings, screen-frames, outer plates, apron, &c., are all

caulked with strips of blanket in the cracks and joints.

THE OPERATION OP THE MILL.

The quartz is brought from the mine, unless the mill is in or near the
shaft-house, in wagons, generally with two mules each, and unloaded
upon the charging-floor, where the necessary spalling is performed, as
close as possible to the stamps, either by machinery, or, generally, by
hand. Each wagon contains 32 cubic feet, or 35 hundred weight of

rock.*

The principal object of the crushing is the simultaneous amalgama-
tion of the free gold in the ore, and hence the ruling idea in the man-
agement of the process is to extract directly, and during the crushing,

as high a percentage as possible ; and but subordinate attention is

given to any further treatment of the pulp.

Since the gold is in general finely disseminated, a fine crushing is

usual. The number of drops per minute varies between 15 and 45,

being generally 22 to 28.t

Feeding is always done by hand, and to all the stamps.^ The battery-

* Tho Iwactico of hauling rock to mill by the -wagon-load, and tho absence of means
or incliuation to weigh it, has led to the measurement of ore in Colorado by cords
instead of tons. This is theoretically, in one respect, the most accurate way; since

the cost of mining depends on tho bulk rather than tho weight of tho material ex-
tracted, and what wo desire to know of any vein is its value per fathom, not per ton.

But practically there is no ascertained relation between tho amount of ore sent to mill
and the space actually excavated under ground, since no account is kept of the quan-
tity thrown away in sorting. Moreover, the measurement of ore by cords is fatal to
exact busiuess transactions and to proper control by assays, &o., of the milling pro-
cesses. " Four wagons make a cord," is no basis for a scientific metallurgical practice.

The cord, as might be expected, varies according to the character and size of tho pieces,

and the closeness with which they are packed in the box or wagon. Mr. Hague gives
for a cord of quartz, without heavy minerals, stamping size, loose, 6^ tons; for tho
same, more closely packed, 7 tons, wliile pure iron pyrites, closely packed, would weigh
nearly twice as much. A cord of ordinary oro may weigh 7, 8, or 9 tons, the average of

7i tons being not far from tho truth. Mr. Reiohenecker pnts it at 7, unless his " hun-
dred-weight " are meant for German ones, in which case ho very closely agrees with
Mr. Hague.—E. W. E.

t It is now beginning to bo admitted in Colorado that a greater speed of stamps
would be more economical of power. The important items of wages, interest, insur-
ance, <fcc., are no gj-eater for a rapid rate than for a slow one, while the actual effect per
horse-power, and hence per unit ^f fuel consumed, is increased. See my last report,
passim, and the chapter in this rei)ort on the speed of stamps.—E. AV. R.

{ The self-feeding batteries are tiot generally approved by American mill men, who
claim that a faithful and discreet feeder can increase the product of the stamps by far
more than the value of his wages

;
besides, he need not bo confined to that woili, unless

ho attends to several batteries. Very small mills, of three or four stamps, might, I
should think, be advantageously self-feeding. An amusing instance is a small three-
stamp mill belonging to a tenant on the southeastern part of the Mariposa estate, in
California. It is run by water-power, and is self-feeding. The proprietor works else-
where for wages, and the mill, being supplied with ore in the momiug, feeds itself and
crushes and amalgamates all day (rather rudely, it must be confessed) without any
attendance wliatover. Under these circumstances a profit is obtained from rock which
would otherwise scarcely i)ay expenses.—E. W. E.
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box is kept full for about 6 inches above the dies. The feeding is done
iu 12-hour shifts. A laborer can feed in one shift, allowing for to 1 ^
hours' average enforced idleness of the mill, about 93 cubic feet or 100

to 110 hundred-weight of hard rock, which he also spalls to lirst-size

before charging. The same man can furthermore supply the quicksilver

from time to time and regulate the flow of the battery-water. If the

quartz is very hard, an assistant for alternate shifts, or a crushing-ma-
chine run by the feeder, is required.

The battery-water is supplied for rich rock in sufficient quantity only
to prevent the pulp from catching on the aprons, say about 28 cubic

feet of water per cubic foot of rock crushed. For rock poor in gold, (or

poor iu ore, which is generally the same thing,) the supply of water is

increased, to increase the rate of working, so that the quantity amounts
to 33 cubic feet and upwards to one cubic foot of rock crushed. The
foregoing proportious of 28 and 33 cubic feet to one represent weights
of the cubic foot of rock crushed, of about 125 and 108 pounds respect-

ively. Per stamp per minute, the volume of the battery-water averages

^ cubic foot. It has in summer its natural temperature; in winter it is

warmed only enough to prevent congelation upon the apron, &c.
Amalgamation.—For the purpose of amalgamating the gold quicksilver

is introduced through the charging-slit from time to time, generally once
iu two hours, and in quantities dependent upon the richness of the ore.

Care is taken to distribute it as evenly as possible under the stamps.
The quantity of the quicksilver employed is, on the average, three times
as much as is afterwards recovered in the amalgam.*
The process of amalgamation is as follows : The quicksilver is finely

divided by the stamps, and thus acquires the opportunity to coat or
amalgamate the lino particles of gold. This fine division of the mer-
cury is proved by the fact that two-thirds of the quantity charged gen-
erally escapes in the battery-slimes. The violent motion ("swash") of
the battery-water, produced by the fall of the stamps, the particles of

gold, amalgam or quicksilver are carried with the pulp upon the copper
plates, to which they have an opportunity to adhere.
Very frequent addition of small quantities of quicksilver gives no

better result than charging the same aggregate once in two hours. It

seems to follow that the quicksilver is but slowly expelled from the bat-

tery little by little, after it has caught a quantity of gold about equal to

that in the quicksilver which is retained by the inner plates. That
which escapes through the screens is thinly fluid, and contains but a
small percentage of gold, while the amalgam of the plates is either a
pasty mass or a hard layer. Now, since the quicksilver which arrives

on the plates is, as has been shown, nearly equal in gold contents with
that which escapes, it follows that nearly the whole gold coutents of the
amalgam of the plates are the result of the enrichment, by floating par-

ticles of gold in the pulp, of the quicksilver adhering to the jjlates.t

The same purpose is served by the outer as by the inner copper plates,

as the pulp flows over them.

* Tbis loss seems very Largo, but tbe fact of its existence is indisputable. Mr. Hague
speaks of J[f to iV of a pound of quicksilver per ton of rock, which is about the samo
tiling. Even at present high prices of quicksilver, however, the vahio of the loss is

not very great, only gold always escapes when mercury does.—R. W. R.
t This passage is obscure. Mr. Rcicheueckcr's uioaiiiug appears to be, that the quick-

silver in the battery takes up a small percentage of gold, and, whilostill lluid, isthrown
by the swash, some upon the interior plates, some through the screen. That which
catches on the plates gathers more and more gold, and grows stiffer and harder in con-
sistency. Finally, the samo process takes place with the amalgam caught on the outer
plates of the apron.—R. W. R.
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The movement of the pulp in the battery consists in alternate rising

above and falling below the inner plates, combined with wave motions
longitudinally along the battery-box. Outside, the pulp streams with
uniform velocity over the inclined table, a movement which does not,

like that within the battery, present moments of rest, favorable to the

deposition of the gold. The only place where this is at all the case on
the outer plates is the upper end of the apron, upon which the dis-

charge talis from a height of several inches.*

According to foreging data these outer plates have an inclination of

7 to 10 degrees and a width of 10 to 12 inches per stamp, upon which
about one-fourth of a cubic foot of pulp is discharged per minute. The
discharge moves over them in a very thin layer, which moves (as in the

case of shaking-tables, buddies, &c.) much more swiftly on the surface

than on the bottom. Such particles of the gold and amalgam as sink

with the larger and heavier pieces of ore to the bottom slide or roll

slowly along, and have opportunity to adhere; but smaller particles are

swept along by the more rapid surface-current of the watery sheet of

pulp, without being able to reach the bottom. To this latter class be-

longs the greater part of the gold, especially of that which escapes
through the seives, and almost all the particles of quicksilver and amal-

gam. Moreover, the absolute quantity of gold which can come in con-

tact with the outer plates is less than that which may touch the inner

plates, by the amount retained upon the latter. For all these reasons,

the inner plates must furnish the greatest part of the gold obtained in

the mill.

The coarser the particles of gold, the longer will they, after being
rendered, by their separation from the ore or gangue, accessible to

quicksilver, remain in the mortar-bed, where most of the latter is col-

lected, and the better will be their opportunity of contact with it, by
which means their subsequent adhesion to the plates is greatly facili-

tated. Moreover, the coarse gold will, either not at all, or very seldom,

be lifted up to the discharge-level, until they have been pounded by the

stamps into a more favorable shape, or crushed altogether, or changed
in volume or specilic gravity by a partial amalgamation. Hence they
will remain in the battery at all events longer than the flne particles,

and will be more likely to remain on the inner plates ; and only a small
portion will, after pulverization or amalgamation, reach the outer plates;

while tlie flne gold, on the other hand, is lifted from the bottom imme-
diately after being set free from the ore, and is held in suspension,

together with the particles of amalgam, by the battery-water, until it is

caught on one of the plates, or is discharged through the sieve.

While the substances arc thus floating about, it is very difficult, on
account of the thinness of the pulp, to unite the particles of gold and
quicksilver ; and this explains the fact already mentioned, that the
quicksilver which escapes through the screens contains little gold.

Moi'cover, of the gold escaping in the pulp only a small amount is in

the two-thirds of the quicksilver originally charged, which likewise

passes the screens. On the other hand, the gold escaping must be free

gold in the pulp, almost wholly ; and a part of it may bo still inclosed

in the quartz.

*Tliis iirraiigement of tho onter plates la a defect, wLlch could easily bo remedied
by givin<5 them, as is frequently done, several drops or stairs, instead of a smooth, uni-

form iucliuatiou.—K. W. R.
t Specific gravity, uiodiliod by the resistance of the medium, determines theprccipl-

t.atiou of different bodies siis))endcd in water. But the resistance is proportione<l by
tho surface, and small bodies have more surface iu proportion than large ones, hcuce
they do not sink as easily.—R. W. R.
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Treatment of ilie platen and mortar;—removal of the amalgam.—Sev-
eral tiinos daily tlie (jrushiug is sus])ended, tlie screens are removed,
and foreij^u substances, imncipally splinters of wood, which may bo
floating about in the mortar, are taken out ; after which the screens arc
replaced, the outer plates are rinsed with water, and cleansed from
grease and oxide by means of cyanide of potassium, alone or with
ammonia, pouretl on and rubbed with a soft brush or woolen clotli. A
film of grease, of hydratcd coj)per oxide or copper salts, (carbonate,

sebate, cyanide, &c.,) hinders the combination of the quicksilver with
tbo plates and with the gold. Grease linds its way into the battery
partly in the battery-water, and in the ore,* partly from the lubricating

material employed on the cams and journal-bearings. As for oxidation,

the copi)er contained in the film of amalgam coating the plates oxidizes

when, for lack of being completely covered by the flowing battery-

water, it is exposed to the air.

Accumulation of pulpt on tbo outer plates, resulting from occasional
misproportion iu the amount of battery-water, must be at\)nce removed
by riusing.|

Once a day the gold amalgam adhering to the outer plates is removed,
after the laCter have been rinsed, by scraping witli a sharp-edged i)iece

of India-rubber; and the plates are cleaned and sprinkled with a little

fresh quiclvsilver, which is then spread over them by means of the brush,

or woolen cloth already described.

The inner i)lates are taken out generally twice a week, (but iu many
cases only once,) and the adhering amalgam is scraped oil' as far as pos-
sible without exposing the copper, a knife or chisel—not too sharp

—

being employed if necessary. Quicksilver is then spruikled npon them
and rubbed off again with the above-described piece of India-rubber.§
In this operation just so much additional amalgam is removed as leaves
behind an even, thin layer, which is necessary for the adhesion of fresU
gold. Fiuiilly the inner plates, immediately before they are replaced,
are cleaned from grease and oxide, (a little more quicksilver being
si^rinkled and spread upon them,) and rinsed with water.

Generally once a week, when the inner plates are removed, the mor-
tar and the stamps are examined for i)ortions of amalgam which collect

in thin depressions and joints, and which, when rich ores are under
treatment, amount to considerable value. At the same time the rear
housing is removed, the mortar emptied, worn-out shoes and dies are re-

placed with new ones, and other necessary repairs are made.
In summer the mills are usually stopped from Sunday morning to

Monday morning ; but in winter they are run during this period.

Further treatment of the amalgam obtained in the stamp-miU.—Tlio
amalgam obtained from the plates is diluted with a larger (puintity of

* Tho uso of steariuo cimilles, almost universal in our American gold and silver
mines, leaves much grease in the ore. Lami)s would on this account bo better.

—

R. W. R.

t This term, wliich I should perhaps have explained bofore, is applied to tho crushed
product escajjing througli the screens. In dry crashing the "pulp" is dust; in wet
crushing, slinio mechanical)}' suspended in the i)attery-watcr.— R. W. R.

t For this jjurpose, it is well to keep a small rubber hose in readiness, coiniccted with
tho water supply, so that a stream of water can bo at any time directed upon the i>art
of the apron which is thus encumbered.—R. W. R.

5 The object of this is to dilute as it were with mercury tho hard amalgam which
cannot bo evenly scraped off by means of the knife. Gold-amalgam <'atches gold bettor
than i)ure f|uiclcKilver or cop]>er-amalgam ; hence the care willi which the complete
removal of all amalgam from the co|>i)er plates is avoided. Thi; gold-amalgam on tho
inner plates is generally harder (because richer) than that upon tho tables.—R. W. R.
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quicksilver, and -worked together thoronghly witli tlie hand into one
mass, the adhering particles of pulp being separated and washed away.
The impurities, consisting chiefly of copper and lead, which still float on
the surface of the mercury, are removed by means of a wet woolen
cloth, until the surface is perfectly bright. Finally the mass is pressed
through strong, thick canvas-fllters.* Theamalgajn remaining in these
contains about 64 per cent, of quicksilver, which is removed by distil-

lation in a cast-iron retort. In this way is generally obtained a porous
argentiferous gold, more or less alloyed with quicksilver, copper, and
sometimes even lead. This gold is a marketable commodity.
The particles of ore and the other skimmings removed from the amal-

gam are collected, and generally rubbed fine, and digested with nitric

acid, after which the greater part may be treated like the original amal-
gam from the plates.

Conditions of a good resultfrom tlie amalgamation.—These are:

1. Very fine stamping.
2. The copifer plates must have a coating of gold amalgam. This is

secured for new i^lates either by rubbing on gold amalgam, or by coat-

ing them with quicksilver only, (forming copper amalgam.) and then
rubbing over them the gold amalgam which gradually collects upon
them from the pulp. No amalgam is removed until a hard layer of it has
formed on the plates.

3. Use of the proper quantity of water. When the supply is inade-

quate, the mortar fills up with pulp, the screens are choked and the plates

are covered up. The gold and quicksilver have more opportunity to

come in contact with one another, but no chance to reach the plates.

Too much water, on the other hand, leads to coarser crushing^ less com-
plete mechanical exposure of the fine gold, less contact of gold and
quicksilver, and a premature sweeping oft" of both. The addition of
quicksilver in larger quantity does not practically overcome these evils,

since, though it may cause the formation of more amalgam, the exces-

sive current of the water will sweep it away from both the inner and the
outer plates.

4. Proper temperature of the battery-water. A high temperature,
indeed, favors the amalgamation ; but the amalgam formed is more
liquid in proportion to its contents of gold, and, instead of adhering to
the inner plates at first contact, tends to run down upon them and fall

back into the mortar. At the proper temperature, on the other hand,
particles of amalgam adhere to the inner plates, gradually accumulating
to dendritic aggregates aiul undulating radial forms, the mass of which
possesses solid consistency and a rough surface. In tliis way the plate
soon acquires a corrugated surface, which greatly facilitates the further
accumulation of quicksilverand gold, whereas, ata high temperature, the
surface remains more or less smooth. The richer the amalgam on the
plates, the more likely is it—especially when the battery-box is acci-

dentally over-filled—to be washed off by the pulp, pulverized by the
stamps, and carried out through the screen. Too high a temperature
causes similar evils upon the outside plates.

5. The addition of quicksilver in proper quantity. Too much quick-

silver is attended by results similar to those of excessive temperature.
Moreover, the increased quantity of quicksilver, the battery-water re-

maining the same, causes much more to be deposited ou the outside
plates. This may dissolve the thin coating upon them, and expose and

* For small quantities, a piece of dressed buck-skin, or chamois-leather, is emi)loyed,
in which tlio amalgam is placed, and the superfluous quicksilver expressed by wring-
ing.—E. W. K.
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amalgamate, hero and there, the copper beneath. The result is a de-

crease in the ability of the plates to catch and hold the gold, and an ex-

cess of cojjper in the amalgam obtained. Of course, on the other hand,

the addition of too little quicksilver diminishes the amount of gold
caught on the plates.

G. Proper height of the charge in the mortar. This should not be
allowed to rise higher than about three inches below the lower edge of

the inner plates. If the quartz and pulp in the battery come nearer the
plates, there is too much and too coarse stuff thrown upon the latter,

preventing the accumulation of amalgam, or displacing it after it has
collected.

7. Kegular feeding. Occasional overcharging of the battery has the
same effect as too little battery-water, besides of course producing the
evil just alluded to, of too close an approach of the crushed or half-

crusiied ore to the inner plates.

8. Care in keeping the plates clean.

Common accidents in crushing.—The usual accidents in stamp-mills
(generally the result of defective management) are : the loosening of the
various parts of the stamp, the breaking of the cam or the shank of the

shoe, and the springing or bending of the stem.

All the parts of the stamp may work loose through its running
" empty " or bare, in consequence of a lack of rock, or through the

presence of pieces of broken dies or shoes beneath the stamps. The
stem may be drawn out of the head if the battery-box is filled too high,

in which case the adhesion between the stamp-head and the pulp may
be greater than that between head and stem. The shank of the shoo
may break off, if a piece of cast iron from a die or shoe gets under the
shoe in the neighborhood of its edge. Displacement or fracture of cains,

and curvature of the stem may bo caused by running the cam-shaft
backwards, in which case the concave under side of the cam is pressed
upon the upper part of the collar or tappet. A cam may also be broken
by the fall of a stamp whicli has been hung up and is carelessly let go,

so that the tappet strikes the cam with a blow. Neglect of proper lubri-

cation (for which tar is generally employed) leads, here and there, to

the premature wearing ont of a cam.
Workmen and their duties.—The immediate superintendent of the whole

mill is usually the so-called foreman, who very rarely possesses theoreti-

cal knowledge, but who has himself discharged, at various periods, the
duties of every position in such works, and is thoroughly familiar with
them all, so that he can at any time take the place of an absent workman,
or fully instruct a new hand. The foreman is responsible for the general
regularity of operations, and particularly for those more immediately
connected with the collection of amalgam, its safe keeping, and the final

correct delivery of products to the owner. These processes (the clean-

up, retorting, &c.) he performs as far as possible alone. (Sometimes
the owner prefers to retort his own amalgam.) Complete trust is there-

fore necessarily reposed in him
;
and, since he is responsible for the

proper conduct of every part of the operations, ho usually has the
power of engaging and discharging workmen. At least the owner makes
no changes in the force contrary to the foreman's wishes. In stamp-
mills, however, which are driven by steam-power, the care of the en-

gines and gearing is usually more or less completely taken from his con-

trol, and intrusted to the two engineers. In small mills, up to say fif-

teen stamps, the foreman is commonly at the same time the first engi-

neer, and the two feeders must, when he is prevented by absence or
otherwise, tend the engine in addition to their other duties. In very
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large mills, on the other hand, having more than fifty stamps, a special

engineer witli one or two assistants is required ; and to these is given
the care of all the machinery, the foreman being snfliciently occupied
with the supervision and partly personal execution of the operations
immediately connected with stamping, amalgamation, &c.
The necessity of supplies is reported by the engineer or foreman to

the owner or his agent, that the required purchases may be made in
time.

The foreman, like all the workmen, not excepting the engineers, is

very rarely engaged for a specified period, but may at any time, without
previous notice, resign or be discharged.
Wages are paid weekly or fortnightly. The pay of an ordinary work-

man, such as the feeder, per diem, is about $2 40 ; of the second engi-

neer, $2 CO to $3 ; of the foreman or first engineer, from S3 20 to $4.

If a stanq)-mill has a single foreman, ho is usually at his post from 7

to 12 in the forenoon and from 1 to 0 in the afternoon, the owner or
agent relieving him in the interval. In large mills, having two foremen,
they change shifts, as do the engineers and other workmen, at the
twelfth hour.
There has been hitherto no benevolent fund, of assessments or other-

wise, for the relief of workmen injured or falling sick during service, or
for the assistance of their families.

RESULTS.

Capadtij of the stamps.—The normal average is about 1.09 cnbic feet,

or from 115 to 130 pounds of rock hourly, i)er horse-power developed by
the stamp.

^Vcar.—The wear of the die is nearly half as great as that of the shoe,

both together amounting to about 185 pounds on the average for 1,000
hundred-weight of rock crushed.
Product of gold.—The product of gold from the copper plates varies

between 30 and 50 per cent, of that in the ore, and averages about 40
per cent. A smaller yield than this is usually due to imperfect disin-

tegration (too coarse crushing) of the ore ; a larger yield, chiefly on the
inner plates, to the presence of more coarse gold.

About 15 per cent, of the gold remains on the average, >inder normal
conditions of running, enveloi)ed in the unredeemed portions of the ore,

(i.e., the larger particles ;) hence, about 45 per cent, gold actually freed
from this envelope still escapes the plates; and a small part only of
this, say 7 per cent, out of the 45, is dissolved in the two-thirds of the
quicksilver charged, wiiich, as we have seen, likewise escapes from tlie

plates. The remaining 38 per. cent, escapes as nnamalgamated gold.

Of the amalgam obtained the interior i)lates yield about 07 per cent.,

the outer 20 per cent., the skimmings 13 per cent.; or, distributing the
latter in duo proportion, the inner plates yield three-fourths, and the
outer plates one-fourth of the amalgam obtained, or 30 and 10 i)er cent.,

respectively, of the gold contained in the ore. Eeckoniiig by units of
surface, the inner plates collect 3C times as much gold as the outer.

We will designate by M the total gold in the ore; A, the gold
caught in the battery on the inner plates; B, the gold caught on outer
plates, (A being about 3 B ;) g, the coarse gold caught on the plates

; /,
the fine gold caught on the i)lates; C, the free gold* escaping from the
plates

;
l3, the gold escaping not freed from ore or rock ;

K, the coeffi-

cient or percentage of yield.

* Including, apparently, that which escapes as amalgam.—R. W. R.
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Assuming that no coarse gold is lost from the plates, and that the

proportion of flue gold caught to that which escapes free is constant and
independent of g and D, we may calculate from the value of C or D the

proportion between/ aud g.

From the equations

(1) A+B+C+D= M, and A-fB=KM
we have

(2) 0+D= (l—K)M
Making g aud D=0, we have/=KM, and C= (1—K) M (*)

Hence,

.3, C_l-K

a constant proportion
;
whence,

/= 0 and </=KM-/=KM-

0

and

u\ f- ^ _ (l-K)M-D __G(t)
^ ' g (1_K)M— (J D D

If we now designate with F and G the quantities of flue and coarse

gold in the ore, (the whole of the latter being saved, or G= /7,) we have

F_/+(1-K)M
»~ 9

^ ' G (1—K)M— (J D
Assuming further that no coarse gold escapes from the battery, but

that all the gold passing the discharge is fine, and designating with /'
and g' the fine and coarse gold caught on the inner plates, and by C the
total free gold carried through the discharge, and by F' and G' the
amounts (on this assumption) of fine and coarse gold in the ore ; we

may obtain the proportions and from equations (4) and (5) by

substituting for K the value 0.7o K, and for G the value C'=B+0=
0.25 K M+C4 This gives us

:

^C^ f— 0-25 KM+C _ (1— 0.75 K) M—

D

_]
^ > gi

(1— K) M— O D

F-
^^+»-^^

^"^^ G' (1_K)M— (J Ty

* Since / and C are independent of g and D, wo may put the latter= 0 without
affecting the ])roportion between the former. In other words, by the original proposi-
tion, there being no coarse gold lost, and the gold lost by reason of envelopment in
quartz, etc., not affecting the amalgamation, it may bo assumed, in considering the
proportions of the line gold caught to the fine gold lost, that there is no coarse gold

n 1 jr
and that the crushing is perfect. The proportion —=—g— is true on this hypothesis

for all values of (jf and D.—E. W. E.

t From which it seems, that though the proportion between / and C is independent

of the values of g and D, it is not independent of the proportion — .—E. W. E.

t Mr. Eeichenecker's calculation is so condensed that a little explanation may not be
unacceptable. Since A is 3 B, or the gold saved on the inner plates is three-fpurtha of
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For K=OA, (40 per cent.,) and D= 0.15 M, we havefrom equation (3)

y=1.5; from equation (4) Z. = 3 5 from equation (5) _ = 9 ; from

equation (6) £= 3.C7 ; and from equation (7) ^'= 14.6, (*)

The loss in melting the retort metal is generally about 8 per cent.,t

due mostly to the quicksilver retained in it. The regulus contains a
varying amount of silver, seldom less than 15 per cent., and very little,

say 1 per cent., of copper.
Cost of the gold extraction.—The cost of working, i. e., crushing and

simultaneous amalgamation, is, for 1,000 hundred-weight, about as fol-

lows :

Wages $39 60
Wear of shoes and dies 23 ^5
Steam-engine....' 85 70
Interest on capital 32 60
Loss of quicksilver 2 35
Sundries 3 85

Total 187 25

This is, therefore, the minimum paying yield for a steam stamp-mill,
aside from the cost of mining and transportation. These items amount
for 1,000 hundred-weight seldom to less| than $300, (freight being, on
an average, about one-sixth of the running cost.) To obtain, therefore,
the minimum yield which will cover all mining fi-eight and reduction
expenses, we must include this item,- and increase the estimated loss of

the total saved, K, or the percentage of yield for all the plates, becomes 0.75 K wlien
tlio inner plates only arc considered. And C, the amount of free gold escaping from all

the plates, becomes, when the inner plates alone are considered, B -|- C, or the whole
amount passing the screens. But A + B = KM; and A = 3B; hence B = 0.25
K M, and C= 0.25 K M -|- C. It will be seen that to determine the proportion of fine
and coarse gold saved in the battery, the outer plates are assumed to be wanting, and
the whole discharge is treated as a loss.—R. W. R.

* These results may be thus expressed in words. If of the gold in the ore 40 per
cent, is saved, 30 in the battery and 10 on the outer plates, 15 per cent, is lost, envel-
oped in quartz, and 45 per cent, escapes as free gold, then, assuming that no coarse
gold is lost, and that the proportion of fine gold saved is independent of tlio amount of
coarse gold saved and of the amount lost through insufficient crushing, it follows

:

1. That two-fifths of tho free fine gold is saved and three-fifths lost.

2. Tlii),t of the gold saved tliree-fourths is fine gold.
3. That of the gold in the ore nine-tenths is fine gold. If we assume that no coarse

gold ))asscs through tho screens, then,
4. Of the gold saved in the battery-box f fj^, or 78 per cent., is fine.

5. Of the gold in the ore or 93 per cent., is fine.

It will bo seen that these re.sults turn on a definition of coarse and fine gold. These
terms are relative and vague. As tho problem is here stated, however, in 1, 2, and 3,
all gold fine enough to escape from the plates, and in 4 and 5 all gold fine enough to
escape through tho screens, is called distinctively fine gold.—R. W. R.
tThe average of 2() meltings, given by Mr. Hague, (U. S. Geol. Expl. Exped., vol. iii,

p. 554,) is 5.4-J per cent.—R. \V. R.

t And frequently, it might be added, to a groat deal more. Sis dollars per ton for
mining and hauling is below tho average.—li. W. fi.



METALLUEGICAC PROCESSES. 353

quicksilver in proportion, (t. e., from $2 35 on $187 25 to $C GO on
50,) giving the following estimate for 1,000 hundred-weight

:

Cost of quartz at mill $300 00
Crushing and amalgamation $184: 90

(5 CO
101 50

Total 491 50

j^eprescnts $9 S3 per ton, or an actual amount in the ore

i, or $103 18 per cord. These estimates are based on
'^that the tailings are run off without further attempt to

'O'TncTjuiciksilver or gold which they contain.* "When water is the
motor, the minimum paying yield (possible profit from further concen-
tration not being reckoned) is $40G 30 per 1,000 hundred-weight, or

$8 13 per ton. In this case the milling cost proper is $101 CO, or $2 03
l)or ton, and is to the mining and hauling cost about as 1 to 3.

II. FURTHER CONCENTRATION AFTER CRUSHING.

The further concentration has for its chief object the saving of as large

a portion as possible of the gold which has escaped from the plates, lu
the case of ores which contain considerable amounts of silver as well as
gold, the saving of the argentiferous portions is desired at the same time.

Both objects arc sought by the separation of the cleaner portion of the
battery slimes into two sorts, each containing gold ore, (enveloped gold,)

free gold, auriferous quicksilver, and silver ore, the s])ecific gravity of
the two classes being, for the heavier, say, 3.C to 4.C, and for the lighter,

3.0 to 3.5. The first class is subsequently subjected to further ])ulvor-

izatiou and amalgamation, and both classes are then concentrated until

'Subtracting from tlio total of $491 50 tho cost of mining and freight, wo liav6

§101 .SO, or S;i 83 \tm ton. Tlio interest on capital being also snbtracted, wo Iiavo

$158 90, or 18. Tho average of 1,:!00 tona at the Ophir Company's mill (see Mr.
ilagne'H rcjiort, already qnottMl, p. 555) was $3 (39. Mr. Hague's own estimates com-
paro with those in tho text as follows

:

Hague, per ton.

Labor $1 25
Fuel 1 00
Castings and ordinary repairs 35
Quicksilver 5

Water, when purchased 20

2 85

Seichcncclcr, per ton.

Labor $0 79
Fuel and engineers 173
Castings and ordinary repairs 46
Quicksilver 13
Sundries S

3 13

Mr. Hagno adds : " Making due allowance for other supplies not enumerated, extra-
ordinary lepairs and miscellaneous expenses, tho estimated cost will accord closely

with theilgures just given as the result of tho cxperieiuie of tho Ophir and the Senseudcr-
fer mills. Of course tho above items will vary considerably in different mills. The
cost of fuel depends not only ou the price paid for it, but on the economy with which
it is used, the kind of boiler employed, and tho proper adaptation of all tlie machinery
to its purpose. The s.amo remark applies to the e(u)nomy of labor, while in all mills an
essentiiil condition of cheap work is constant employment at full c.ipacity."

Mr. Hague takes no accoiint of interest on capital ; and 1 think it is difDcult to in-

clude this item in cstiuKites of running cost, though it certainly constitutes a large
tern of expense, and is disastrously important when the mills are run too slowly, or «u
less than full capacity. Mr. Reichcnecker reckons it very high

; $32 GO on 50 tons of
ore represents about 2 per cent, a month on the capital necessary to build a ten-stamp
mill, crushing ten tons daily. I do not know, however, precisely on what basis his
calculation is made.—R. W. E.

H. Ex. 10 23
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the product can be used in the matt«-smelting process.* The volume
of the two classes together is at least 10 per cent, of the rock sent to

mill.

The first separation of the slimes either takes place upon round bud-
dies, or the first-class is collected in blanket-sluices and the second in a

box. The further treatment of the first-class is effected in pans, and
the final concentration upon hand-buddies.

APPAEATUS OP THE PIKST SEPABATION.

Tlie round huddle, (Fig. 3.)—This is a conical buddle, ab^^H^^^H
exterior, 3 feet in interior diameter, and ^ inch inclir4l|^^^^^^^^^|
foot. The central block A, about 2^ feet high and 23J iiicMIHpP^PHII
top, bears the journal-block a for the foot of the shaft B. Aljput 1 inch
above a is a wide conical collar, C, on the shaft, 1 inch high, 22 inches
in diameter, and placed with the flat side downward. \ Above this are
four attachments, c for the brush-arms I)

;
and, cast solid with these, a

disk, (Z, about 8 inches in diameter, serving as bottom to the wooden-
vessel E, about 7 inches high.

The slimes fall through the bottom of the conductor F into E, over
the edge of E, upon the sloping surface of C, and flow from this across

the slightly projecting edge of the block A upon the hearth or huddle
H. At two i)oints in the rim-wall G are gates, e, in which are bored
small apertures, m, about inches in diameter. Through these the
stream with the lighter (earthy) matter escapes.
The shaft carrying the brushes makes 6 to 7 revolutions a minute.

The supi)ly of slimes is 4 to 5 cubic feet per minute, containing about
3.1 pounds of crushed material per cubic foot of water. To fill the bud-
die to the mean height of about 2J inches takes three days. The con-
tents are separa ted into two classes by a circle drawn about 3| feet from
the central block. The (dry) weight of the concentrates thus obtained
is about 2.5 and 10.4 iier cent., or in all, 12.9 per cent, of the weight of
the rock crushed ; and their specific gravity is respectively 4.35 and
3.4, or 3.55 for the whole.

Since no regular attention is required, except when the concentrates
are to be removed, one workman can attend to three buddies. In small
concentrating works the workman has other duties, such as the spalling
of the rock for the stamps. The cost of labor at the huddle may be
reckoned at two shift-wages per 1,000 hundred-weight.

The hlanliet-Hltdces.—These are set below the outer plates or aprons of
the battery. They are about 12 feet long, IJ to 2 feet wide, and in-

clined full 2 inches per foot, or about 10°. Uxion each are laid two
blankets, which are washed at intervals of one and a half to two hours.
The quantity of slime passing per foot of sluice width is about 0.7 cubic
feet per minute, containing, as above remarked, about 3.1 pounds of
solid matter per cubic foot of water. The blanket-concentrates amount
to about 2.5 per cent, of the original crushed ore, and have a specific

gravity of perhaps 3.4. The blankets are washed by the feeder or spaller,

or in small mills by the foreman.
The box or launder has various dimensions. In width it may be any-

where from O.G to IJ feet per cubic foot of slimes supplied per minute,
and in length from 4 to 12 feet. The depth is li to 2% feet. A launder
0.6 feet wide per cubic foot of slimes, 10 feet "long, and lA feet deep,

' As flnx for the richer ores, in roverberatories. Tlie process is practiced in Professor
Hill's works at Black Hawk.—R. W. E.



Page 354 A,





METALLUEGICAL PROCESSES. 355

saves on the average about 12 per cent, of the weiglit of ore cruslied,

with a specific gravity of 3 to 3.2. This may bo looked njion as a mini-

mum yield for the launder. Partitions are rarely used. Two, sometimes
three boxes are placed side by side, and used alternately. All the boxes
of a mill have, however, the same dimensions, so that only one class of

concentrate is obtained. The cleaning out of the boxes is performed
sometimes by the spaller or the blanket-waslier, sometimes by the work-
man who attends to the subsequent processes of separation.

APPAEATIIS FOR PULVERIZING AND AMALGAMATING THE FIRST CLASS
OP CONCENTRATES.

The blanket-washings and the corresponding concentrates from the

inner circle ofthe buddle are ground in iron pans with stone drags, and
subsequently treated in dolly-tubs to extract the auriferous quicksilver.

The pan.—This consists (Figs. 4 and 5) of a cast-iron vessel, "A, 8J
inches high in the clear, generally 30 inches in diameter at the bottom,

and 43 at the top; the thickness of sides and bottom is about | inch. It

has an interior cone, a, through which passes the wrought-iron shaft B, 1

J

to If inches thick. The cone has an exterior diameter of 12 inches at

the bottom, and 6 inches at the top. The channel for the drag-stones,

C is therefore 12 inches wide at the bottom. The shaft rests upon the

cone by means of a ring, e, cast or screwed on, and fitting in a recessed

seat in a. Revolution is communicated from below through bevel-gearing

1) v. At the distance of 18 inches above the bottom of the pan, the

shaft carries two arms,D D', 13 to 14 inches long, and provided at the ends
with hooks, c'. To these are attached chains, d d', about 16 inches long,

which connect with hooks c' on the front end of the drags. The latter

are 5 to 6 inches high, weigh 70 to 90 pounds each, and are generally

of fine-grained granite.

The pan is generally fastened with screw-bolts through four flanges, /,
cast on in the plane of the bottom to a wooden bed, about 3 inches

thick, which serves at the same time as a guide to tlie shaft. This bed
rests in turn on four cast-iron legs, connected two and two by cast-

iron cross-pieces, j?, which serve as supports for the horizontal driving-

shaft c[. The latter is provided for each pan with a coupling, so that it

can be put in or out of gear at will. Immediately below the bed g the

two legs of each pair ai-e bolted by means of cast flanges to a wooden
cross-piece, i. The feet are bolted to longitudinal sills h h'.

For the purpose of discharging the pan, an opening, m, about | inches

wide, is provided in the bottom, on the front and near the side. This

can be closed by a screw plug with a handle, n. Beneath the opening
is a wooden gutter, o, which leads to the dolly-tub.

The pan is charged with 70 to 90 pounds of the blanket or buddle
concentrate, and water is added until the mass will just cling to a stick

dipped in it without dropping off. This fills the pan for about Ih inches.

The charge remains about eleven hours under the action of the drags,

which travel at the rate of ten to eleven revolutions per minute. By
this treatment the particles of quartz are ground finer, and gold is ex-

posed to the action of the quicksilver in the pulp, while, on the other

liand, particles of gold already set free by the stamps, but not yet amal-

gamated, have a prolonged opportunity of uniting with the mercury. A
little before the end of the process the charge is further diluted with
water; and finally the whole is drawn off through the opening in the
bottom and conducted to the dolly-tub.

No quicksilver is added in the pan, as the concentrates already con-
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tain a sufficient quantity, lost from the battery-plates and aprons. The
usual practice is to provide one pan of the dimensions here given for

every six or seven stamps.
The dolly-tub.—This is a cylindrical wooden tub, a, (Figs. 6, 7, and 8,)

having (when one dolly-tub is calculated for three pans) 2J feet interior

diameter, and 14 inches clear height. Up to about 11 inches from the
bottom it is reen forced with a If-inch wooden lining, b,so that the clear

diameter is hei'e about 2 feet; The sides and bottom of this interior

are covered with amalgamated sheet-copper, like the plates of tho
stamp-mill, which rises in the center toa cone, c, about 9 inches in diam-
eter at the bottom, 5 inches at the top, and reaching to within .about 1

J

inches of the upper edge of the tub. The copper lining is set in seg"-

ments, the ends of which, r, where they come together, are bent up into

ridges about 1 inch high. Upon these the pulp strikes when stirred,

and the deposition of gold and quicksilver is thus facilitated.

Two bung-holes, d, d', are placed respectively 3 and 6 inches below the
upper edge, and a third, d^, in the bottom. Below the lower side hole,

d", is attached an ai)ron, e, about a foot wide, and covered on the bot-
tom with copper.
The dolly-tub rests on several timbers, /, about 6 inches high. Two

vertical posts, g, g', set in the floor on either side, and united above
by cross-pieces, hh', carry the spindle i, with the stirrer Jc, and the pul-

ley-shaft n.

The wooden stirrer consists of the carrier 1:, with two arms, I, I', at
each end, of which the outer I runs vertical, while the inner I' has
nearly the inclination of the side of the cone c. By means of the ring
with clamp-screw m, the stirrer may be made fast at any point on the
shaft. The shaft is composed of two parts, with a coupling, us', by means
of which the movement of the lower part, with the stirrer, can be
stopped independently of the gearing above. The power is generally
obtained from the horizontal driving shaft q, (Figs. 4 and 5,) of the pans,
by means of the belt-pulley t, the pulley-shaft n, and the bevel-gearing
oo'. The upper half of the spindle is thus set in motion, being sup-
ported by the upper cross piece //, by means of the ring and clamp-
screw ^l. The lower couijling is held by the lever v. The cross-pieces

hh', both act as guides.

The dolly-tub is filled by means of the gutter o, (Figs. 4 and 5,) with
the contents of a certain number of pans. If it gets too nearly full be-

fore all the pans are discharged, a portion of the water is drawn olf, after

settling, from the bung at d'. Hereupon the stiri-er is set in motion, by
putting the coupling in gear, with eighteen to twenty revolutions per
minnte, and the upper bung-hole d, is opened, while a continuous stream
of fresh water is turned through a hose or pipe, tc, into the tub. Through
the consta!'itly open upper hole (7, a quantity of water escapes, equal to
the quantity of fresh water entering, and carries with it gradually
the floating slimes out over the copper-plated apron e, upon which it

is expected that the gold or quicksilver will be caught. The slimes
from tbis apron flow into a box.

After about eleven hours of stimng the tub is gradually discharged,
by opening the hole in the bottom, the more solid portions of the charge
being received in a dish held below. The dolly-tub is then filled anew.
Once or twice a week the amalgam which clings to the copper lining

is removed, and treated in the same manner as that from the plates of
the stamp-battery. The solid portion of the charge, received in a dish,^

as above mentioned, is treated like the skimmings " of the battery
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The attendance upon the doUy-tnb and pans is performed by the fore-

man, with the hell) of the blanket-washer or the buddle-tender.*

APPAKATUS FOE MORE COaiPLETE CONCENTRATION.

For this purpose, buddies are almost nniversally employed. Tlie in-

clined buddies (Figs. 9 and 10) are 4^ to 5J feet wide, 10 to 14 feet long,

and 11 to IJ feet deep. The inclination of the floor is about § inch to

the foot. They are so constructed as to be easily transported from one
mill to another. The floor a and walls b are of two-inch plank, strongly

nailed together, the floor plank lying longitudinally, and being held to-

gether with scantling cross-pieces, c. The upper end wall b' is inclined

20° to 30° from the veitical. The feeding and distribnting floor is in

three parts ; the lower one, e, 6 to 8 inches long, and as wide as the bud-

die, rests on the upper end b, and prolonged side walls b. The middle
part e' is 15 to 10 inches long, at the lower end likewise as wide as the

buddle, and contracts to about one-third of this width at the upper end.

Upon it are fastened radial cleats, g, about IJ inches high, J inch wide at

the upper end, and 1J to IJ inches at the lower, so disposed that the spaces

between them are about 1 to IJ inches at the upper end, and 3 to 0

inches below. This portion rests with its lower edge on the upper edge
of the part e below it, and is supjiorted above by the plank prop /(. The
uppermost part e" of the table is 14 to 17 inches long, and contracts in

width on this length not quite one-half. It is sometimes provided with
one or two rows of rhomboidal wooden blocks, i, 1 inch in height and the
same in width, and 4 to 5 inches in length. Each is fastened with a
single tack, and can be turned at will to any desired angle. The upper-

most block i, by which the slime current is divided into two streams, is

placed in the middle on the lower end of the mixing trough /. Fre-

quently, however, guide-blocks, i, are wanting, with a single exception.

This is then placed in the middle of the lon er end of e", and not in the
mixing trough. This portion of the table rests on the upper edge of
the next below, and on a prop, h'. All these parts have a rim wall, d, 4
to C inches high. Their inclination is 11° to 12°.

The mixing trovgh f, for diluting the slimes, is a wooden box about 4
feet long, at the lower end as wide as the table with which it connects,
and at the upper end about twice as wide. The side walls are at the
lower end about G inches, at the upper end 12 inches high, as is also the
end wall. The trough rests below on the upper edge of the distributing
table e", and above on a prop, h". Its inclination is the same as the
foregoing. Occasionally it is furnished with two cleats, I; intended to

hold a sieve. In the end wall of the trough is a notch, in which fits the
supply trough ?» for the biiddle-water.

In the lower end wall b" of the buddle are two rows of holes, n, for the
escape of the water and tailings. These can be closed with woodisn
plugs.

Tlie buddle sometimes stands free over a ditch ; sometimes it is im-
bedded upon old tailings. In the latter case a tail-race, is connected
with it, generally a sluice-box or ditch in the ground.
To attend the buddle two workmen are required, one of whom shov-

els the pulp into the mixing trough and regulates the supply of water,
while the other stands on a thwart, 3, 3 or 4 feet from the upper end of

' There is no danger of losing gold by theft during the extraction processes, except
from those machines which accumulate amalgam. Hence, the foreman, who is responsi-
ble for the cold produced, takes care to be personally watchful of plates, pans, and
doUy-tub.—li. W. E.
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the buddle, toward -n-hicli liis face is turned, and continually moves a

brush obliquely over the buddle-charge. The brush is about foot

long, and is set with horse-hairs 9 to 10 inches long, in bunches ^-inch

thick. The handle is about 0 feet long and obliquely set in.

When the buddle has iillcd to a depth of 9 to 12 inches, (which takes

three to four hours,) the charge upon it is divided into three parts.

The first comprises all above a line drawn across the buddle 2 or 3 feet

liom the top ; the second, all between this and another line drawn across

2 or 3 feet below ; and the third, all below the latter line. The flrst

contains still about 10 per cent, of gangue, and has a specific gravity of

4.4 to 4.G ; it is considered as sufdciently concentrated, and is salable.

The specific gravity of the second portion is 4 to 4.3 ; it is saved to bo

huddled again. The third has less specific gravity than the original

slime put on the buddle ; it is thrown away.
As a general thing the buddlers have to clean the buddle and to

bring the slimes to it; two laborers cannot, therefore, generally furnish

more per shift than 30 hundred-weight of completely concentrated stuif.

The work is always done by contract, the ijrice being about 20 cents per
hundred-weight of final concentrate.

ECONOMICAL BSSULTS OT THE CONCENTRATION.

Pans and dolly-tub.—This treatment of the headings from the round
huddle or the blanket-washings saves 9 to 11 per cent, on the average

of the amount of gold caught on the plates of the stamp-mill, orG to 7^
(avei'age Gf )

per cent, of the gold not caught on the plates. The yield

from blanket-washings is better than that from the buddle-headings,

since the blankets catch more free gold than the buddle. The former
are therefore more frequently used. The cost of extraction of the gold

obtained from the dolly-tub is about as follows for 1,000 hundred-weight
of rock crushed in the mill:

Wages $2 40
Interest ou capital 1 CO
Power, etc 3 00

Total *7 00

Hand buddies.—These receive, as has been said, from the round bud-
dies about 13 per cent, of the original weight of crushed material, of the
specific gravity 3.55

;
or, from the launders, (into which, also, the con-

tents of the dolly-tub are discharged,) 20 to 30 per cent, of the original

pulp, of the specific gravity 3.2.

In the hand-buddle chiirge there are, therefore, 40 to 55 per cent, of
the contents in ore of the original rock crushed. The loss of ore in bnd-
dling is 45 to 50 per cent., and the weight of the concentrate is there-

fore 4 to 0 (average 5) per cent, of the original pulp, containing, how-
ever, on the average, 24 per cent, of the entire ore contents of the pulp.

The cost of huddling for 1,000 hundred-weight of rock crushed is, (by
contract, as has been said,) 20 cents per hundred-weight for 50 hundred-
weight of concentrate pi'oduced, or $10 in all, for conveying the charge
to the buddle and huddling.

•That is to say, oro yielding per 1,000 huiulml-weight $491 ."jO, (see previous esti-

mates of cost,) in the battery and on the aprons, will yield, say, $4'J 15 more at an ad-
ditional expense of $7 for further treatment in pans. Or, ore yielding S'J 83 i)er ton,

at a cost of $9 eS, will yield by further treatment 98 cents at a cost of 14 cents. When
the original ore pays more than expenses, the gain from the dolly-tub is proportion-

ately greater.~K. W. E.
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The gold contents of the concentrated tailings amount, on the aver-

age, to 10 to 15 per cent, of the gold which has escajjed from plates and
dolly-tub.

RESULTS OF THE "WHOLE TREATMENT.

Gold occnrs in the ores of this region, almost nniversally, not dissem-
inated in tlie gangue, or at least only so to a very small extent, but con-

tained in the ore proper, both in iron pyrites and (chiefly) in the copper
ores, while the zinc-blende and galena coiitain only silver.*

Very dense iron or copper pyrites in solid masses never contains gold
or silver in considerable quantity.

t

Auriferous iron pyrites is usually fine-grained, loose in texture, and
fi'equently imbedded in or mixed with pulverulent silica, while the gangue
X)roper is a mixture of quartz and (greenish) feldspar, or even consists of
hornstone. The iron pyrites never contains silver in considerable quan-
tity, aside from that which is alloyed with the gold.

The auriferous copper jjyrites is very seldom line-grained like the au-

riferous iron pyrites. It is occasionally finely disseminated in hornstone,
but usually presents crystalline aggregates, with sub couchoidal frac-

ture, always mixed with aggregates or crystals (usually cubes) of iron

pyrites. Tlie crystalline pyrites is traversed in all directions by quartz
threads, or mixed with more or less fine granular crystalline silica. The
copper pyrites always carries silver as well as gold. Next to copper
pyrites occurs most frequently variegated copper ore, containing consid-

erable gold and silver.

With reference to their contents of gold, the veins of this district

may be divided into two classes, the total rock hoisted from the first

class having an average assay value of $36 per ton of 2,000 pounds, in

gold containing 20 per cent, silver, and that of the second class not ex-

ceeding $21 per ton. The veins of the first class comprise scarcely oua
in a hundred of those hitherto developed.

In mines of the first class the rock hoisted (which has a specific,

gravity of about 3) is sorted, as has been remarked, generally at the
time of sending it to grass, and the fragments of richer ore are sepa-

rated. The weight of the selected ore is 4 to 25 per cent, (average 10
per cent.) of the total mill-rock—i.e., for 900 hundred-weight sent to
mill, 100 hundred-weight are reserved as rich ore—and has a market
value of $30 to $70 (average, say, $G0) for its contents in gold, silver,

and copper. The proportion of silver to gold is highly variable ; it

ranges from one to ten times as Much by weight ; there may be, on the
average, four times as much silver as gold. The proportion of copper
is also variable ; it bears, however, generally, an approximate relation

to that of gold and silver, and may be estimated to average, in the total

rock from mines of the first class, 3 to 4 per cent. Under these con-
ditions, the above average selling price of selected ore ($00 i3er ton)

represents an assay value per ton, of

—

4.5 ounces gold $93 00
18 ounces silver : 23 40
9 per cent, copper 18 00

Total 134 40

* Seo my last report, pages 345, 346, et scq.—'R. W. R.
t This may perhaps bo o|)ou to question, though Colorado experience thus far goes

in the iiiaiu to support the assertiou.—R. W. R.



360 MINING STATISTICS WEST OF THE EOCKY MOUNTAINS.

The only smelting establlsliuient purchasing these ores in Colorado
pays at the works 65 per cent, of the full value of the silver and copper,

wliile the price paid for the gold is considerably less, though it rises

with the quantity of gold in the ore. For the above proportion of $93,
gold, per ton, only about 35 per cent, of its assay value is paid ; this

gives for the gold $33 80 ; for the silver, $15 20 ; and for the copper,

$12
;

or, in all, $00, being 44 to 45 per cent, of the full value.

The cost of transportation of the ore to the smelting-works being
reckoned as equal to the cost of hauling to mill, wo may assume the

average cost of the ore at the works to be $6 per ton.

The mill-rock of the first class, remaining after the selected ore is

removed, then contains an average of about 1^ ounces gold, .800 fine,

(20 per cent, silver,) worth $29 40 per ton. The total contents iu gold,

silver, and copper average about as follows, per ton

:

1.4 ounces gold $28 94
5.6 ounces silver 7 28
2.8 per cent, copper 5 60

Total 41 82

The specifia gravity of this mill-rock is about 2.9.

The specific gravity of the rock from veins of the second class is

usually in the neighborhood of 2.8. There is here no selection of the

best pieces ; the wliolo is sent to mill. The copper contents seldom ex-

ceed 2 per cent. The whole valuable contents of these veins is, there-

fore, estimated, at maximum, per ton

—

1 ounce gold $20 67
4.1 ounces silver 5 33
2 per cent, copper 4 00

Total 30 00

The amount of gold, .800 fine per ton, is therefore 1.25 ounces, or $21.
The proportion of gold in the concentrated tailings amounts, as has

been remarked, to 10 to 15 (average 12i) per cent, of the gold escaping
from plates and dolly-tub. If the stamp-mill and dolly-tub extract 44
per cent, of the gold in the ore, the concentrated tailings must be only
about 1.4 times as rich* as the original mill-rock, while the proportion of
ore (sulphurets) in it is 4.J to 6 times as great.

This is due to the small proportion, iu the concentrated tailings, of (Jio

copper ores, which are the chief carriers of gold. These ores, by virtue

of their deficient hardness, are more easily reduced in the battery to

very light slime, and thus, together with the finest gold, escape the sub-

sequent concentration, which, not being preceded by a sizing of the
particles, can only save the clean graruilar portions of the charge. The
result is, that the proportion between iron pyrites and copper ore in the
original mill-rock is changed by the concentration in favor of the former.

For the same reason, the proportion of silver, associated with the cop-

per ores, is diminished ; but when argentiferous galena is present, as it

* That 18, tho concentrated tailings amount to 5 per cent, of tbe weight of origi-

nal inill-rock, ami contain per cent, of (100—44=56 per cent.) tlio gold lost

from plates and dolly-tub, or 7 per cent, of tho original contents of tho mill-rock,

lining in weight 5 per cent., and in value 7 per cent., they are 1.4 times as rich as
tho original mill-rock.—R. W. K.
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generally is, there is a compensating gain from its collection in tlie con-

centrate.

The concentrated tailings contain little or no free gold ; and it mnst,
therefore, be inferred that their contents of gold, as well as silver and
copper, are due almost entirely to the pulp which was not adequately
reduced in crushing.* The amount of gold thus enveloped has been
given above at about 15 per cent, of the total gold contents of the

mill-rock. The concentrated tailings contain 7 to 8 per cent. The
average assay value of concentrated tailings may be set down as follows

:

From mill-rock of the first-class, per ton

:

2 ounces gold $41 34
C.5 ounces silver 8 45

1.9 per cent, copper 3 80

Total 53 59

From mill-rock of the second-class, per ton

:

1.40 ounces gold $28 94
3.50 ounces silver 4 55

35 per cent, copper 70

Total 34 19

The smelting works pay for tailings of these grades, respectively,

about 215} and 18i per cent, of the assayed gold value, and (J5 per cent,

of the assayed silver and copper value
;

or, for first-class tailings, gold,

$8 90
;

silver, $5 50 ;
copper, $2 48 ;

total, $10 94 per ton ; and for

second-class tailings, gold, $5 30 ;
silver, $2 96 ;

copper, 46 cents; total,

$8 78 per ton.

Tlie cost of hauling from the mill to the smelting works averages
about 36 cents per ton.

SUMMARY.

The economical results of the whole mining and reduction may now
be presented, according to the foregoing discussion, as follows, calcu-

lated upon the basis of 1,000 hundred-weight, or 50 tons of ore

:

For veins of the first class :

1. Selected ore.

Sale of 5 tons, at $60 $300 00
Cost of mining and hauling 30 00

Profit $270 00

2. Mill-roclc.

Stamp-mill, (steam-power:)
Yield of tiie plates, 40 per cent, of $29 40 for 45 tons, 629 20
Mining and hauling, at $6 per ton $270 00
Crushing and amalgamation, at $3 84t 172 90

442 90

Profit 86 30

* Mr. Eeicbeiiecker evidcutly (toes not believe in any olicmical combination of tho
gold iu tbc siilphurots.—K. W. 11.

tMore precisely, $3 64.2
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Pans and dolly-tub:

Yield 4 ])or cent, of $29 40, for 45 tons $52 92
Expenses, at 14 cents per ton 6 30

Profit, $46 62

Concentration of tailings

:

Sale of 2.25 tons, at $10 94 38 12

Cost of concentration, at $4 per ton $9 00
Cost of hauling-, at 30 cents per ton 81

9 81

Profit, - 28 31

Total gross profit on 50 tons rode 431 23
From this must still be deducted

—

Costs of administration, say, $1 08 per ton $54 00
Taxes, say 18 cents per ton, $9 9 00

03 00

Leaving net profit on 50 tons rock 368 23
or $7 30 per ton.

For veins of tlw second class

:

1. (Selected ore, none.)

2. Mill-roclc.

iStamp-niill, (steam-power:)
Yield of the plates, 40 per cent, of $21 for 50 tons. $420 00
Mining and hauling, at $0 per ton $300 00
Crushing and amalgamation, at $3.80* per ton, 190 10

490 10

' Loss $70 10

Pans and dolly-tub

:

Yield, 4 per cent, of $21, for 50 tons $42 00
Expenses, at 14 cents per ton of mill-rock 7 00

Profit 35 00
Concentration of tailings

:

Sale of 2.5 tons, at $8 78 21 95
Cost of concentration and hauling, at $4 30, 10 90

Profit 11 05

Gross loss on 50 tons rode 24 05
To this must be added

—

Cost of administration, say, $1 04 per ton 52 00
Taxes, say, 21 cents per ton 10 50

62 50

Giving total loss on 50 tons rode 86 55
or $1 73 per ton. —

* More precisely, ^3 80.2. It must bo romembored tbat the figures of expense per ton
aro deduced from the cost per 50 tons. Otherwise these fractions would bo absurd.
The cost of crushing and amalgamation, it will bo seen, is 4 cents less for second-class
than for lirst-class rock, on account of the diminished consumption of quicksilver.

—

E. W. II.
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The employment of water-power instead of steam effects a saving in

running expense per 50 tons of about $84 50 in crushing, and 82 at the

pans and dolly-tub, or, in all, $80 50,which w ould reduce the loss in treat-

ing second-class rock to 5 cents on 50 tons, or practically nothing.

The gross receipts from rock of tlie first class are about 30.24 per
cent., and from rock of the second class about 32.13 per cent., of their

total assay value in gold, stiver, and copper.

The average of profit determines the value of the mine. A daily pro-

duct of 12J'tons, or an annual product (reckoning three hundred work-
ing days to the year) of 3,750 tons, employing twenty to twenty-five

stamps of the average weight of 450 pounds, and run by steam, repre-

sents, for veins of the first class, all the rock brought to grass having an
average assay value of $50 80 per ton, an annual profit of $27,020. The
capitalized value of the mine, at 10 per cent., would therefore be about
$270,000.*

For veins of the second class, with a maximum average assay value
of 830 per ton, it appears that reduction with steam-power entails a loss,

while in water-mills the rock about pays expenses. The ownership of

such a mine is therefore, under present conditions, not profitable, unless

it is combined with complete concentrating works
;
though, of course, it

is an economical benefit to the community and the country to keep it

going, if it pays only expenses. From another point of view, it is worth
the owner's while to open up his mine,t as its value will thereby be in-

creased when more favorable conditions occur, such as the reduction of

running expenses, by the fall of wages and prices of supplies, or tho
increase of the yield, by the introduction of more perfect methods of

concentration.^ These ameliorations must necessarily be effected at no
very distant day in Colorado.
The quantity of pyritic gold ores annually treated in Colorado at the

present time jirobably does not exceed 100,000 tons, and their treatment
in the manner described employs directly about 270 workmen in the

mills and concentrating works.

AMALGAMATED COPPER PLATES.?

The discovery of tho utility of amalgamated copper plates in the treat-

ment of aui-iferous rock in the stamp-mill has so simplified and cheapened
the metallurgy of gold that it is now profitable to mine and reduce
many gold-bearing ores and rocks that formerly would not pay the
necessary expenses of manipulation by the old processes of amalgama-
tion in arastras, Chilian mills, amalgamators, barrels, etc. By the aid

of the plates, in a majority of cases it is made unnecessary to submit tho
ore to a separate and distinct amalgamation after the operation of pnl-

verizing, with all the attendant expenses of handling, loss, wear and
tear of machinery, ijower, loss of quicksilver, etc. Instead, the amalgama-

* The calculations of oxpenso, .is we have seen, include a liberal allowance for interest

on capital invested in machinery. Nevertheless, 10 per cent, is too low a rate for tho
capitalized value of the mine, since this capital is consumed, and should pay, besides

10 per cent, of net profit, at least 5 per cent, to a sinking fund, so to speak.—R. W. R.
tThis is true so long as tho operations do not materially encroach uijon the reserves

of ore ; but after a certain time tho " development" of a mine means its iirogressivo

exhaustion.—R. W. R.

$ Or, I would add, the possible disclosure, by underground workings, of better grades
of ore in the mine.—R. W. R.

JThis treatise on the copper plates, w^hich was prepared for me by Mr. N. S. Keith,
is introduced here, instead of earlier, in order not to interrui)t Mr. Reicheuecker's cou-
tributiou, which closes at this point.
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tion takes place in, as it were, tlie same apparatus which effects the re-

duction, and in a practical and efi'ectual manner. This is the case, of
course, after the gold is freed from its matrix. These virtues are not
claimed in the case of ores in which the gold is mineralized (if there are
any such) or covered by substances which prevent the contact with quick-
silver.

The principal difficulty with which the millman has to contend is the
discoloration of the surface of the plate by oxides or various insoluble
metallic salts, when it is so necessary to keep it bright aiid free from
any film or covering preventing the easy and sure contact and adhesion
of the particles of gold and amalgam as the pnlp passes over. A new
plate, then, is not considered in " taking condition" until it will remain
bright for at least some hours without " dressing." With most plans of
preparation this desideratum is not attained liefore a firmly' adhering
layer of gold amalgam has attached itself to the plate, which usually
takes place after the loss of much gold, labor, and time. Silver-plated,
and even gold-plated copper plates have been used, but have not met
with much favor, being either ineffectual or too expensive. The fol-

lowing-described plan of preparation and treatment 1 have found most
effective, and at the same time inexpensive, as comjiared with silver-

plating.

Composition plates made of copper, with a small quantity of zinc, have
been used. Though they are very easily kept clean and are effective,

they have been found too expensive, as they are easily broken. Their
brittleness is caused by the union of the quicksilver with the zinc alloyed
with the copper.

The conditions necessary to be observed in the preparation and care
of amalgamated copper plates, that they may be put and kept in most
effective order, are these : Quality of copper ; method of amalgamating
the plate; method of " dressing" the plate; purity of mercury

;
purity

of water ; character of ore or rock. In selecting the plate, take only
the purest, softest copper, free from dark, rough spots of iron, etc. The
quality known to the trade as "braziers' copper" is the bestti'om which
to select the pieces. Do not take that which has been rolled with special
care to make the surface smooth and hard, as that will notabsorb the quick-
silver so well as the softer and consequently more porous. It is best,
for efficiency and durability, to select plates weighingnot less than three
pounds to a square foot ; thicker is better. For inside plates use that
which is two or three times as heavy, as not being so easily bent and
torn from position. If possible, buy copper which has been annealed
subsequently to the last rolling. If not, then anneal the plates by ex-
posing them to heat on the under side, suflScieut to ignite sawdust laid
upon the upper side. This may be done over a blacksmith's tire, but
more handily over an open fire of wood or charcoal. Bo sure to subject
every part of the plate to the heat. This will soften the plate, making
it more porous, and consequently capable of retaining more quicksilver
and amalgam that it otherwise would. As the efficiency of copper
plates is in proportion to their ability to hold quicksilver, this point must
be carefully attended to. After this, straighten the plate by laying it

on the table and using a wooden block and hammer. Do not strike with
the hammer directly on the plate, but interpose the block, so that the
face of the copper may not be compressed or drawn out of shape. Fasten
then to the table with iron screws, or, preferably, copper nails long
enough to clinch on the under side of the table. In either case, have
the heads of screws or nails flush with the face of the plate. Do not use
brass screws, as quicksilver soon penetrates and makes brittle the heads,
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so that they will not hold. The minor inequalities mayno^i'be removed
by the use of the block and hammer.
Next scour the plate with wood ashes and fine sand or tailings, using

a scrubbing-brush or coarse rag. Bad spots may be scoured with the

ashes and sand, and the end of a small block of wood. Continue the

scouring until the coating of oxide is entirely removed and the bright,

metallic copper exposed. Caustic soda, the concentrated lyeof theshops,

or sal soda, may be used instead of ashes, the object being to remove all

traces of oil or grease by action of alkalies. After wasliing with clean

water, apply with a soft brush, or swab, a solution of cyanide of potassium,

say, one-half ounce of cyanide to a pint of water. The plate may be readily

amalgamated by the use of the following mixture : Fine sand or tailings,

powdered sal-ammoniac, equal parts, and containing a small quantity

of quicksilver sprinkled therein. With the scrubbing-brush and tliis

mixture continue the scrubbing until all parts of the plate are amalga-
mated. During the operation, sprinkle on the plate as much quicksilver

as the plate will absorb, and water enough to make a thick mud of the
mixture. I have used lime with this mixture, but cannot say that the
addition is of any special benefit. It is unpleasant, to say the least, as

ammonia is set fi'eo in great quantity. Allow this mixture to remain on
the plate for an hour or so, and then wash it off with clean water and
the brush. Follow with the soft brush and cyanide solution, adding
quicksilver, if the plate will hold it. By continuing this treatment for

three or four I'onnds, the plate will be found to have taken up or absorbed
as much quicksilver as ordinarily after many weeks' running. If fine

gold amalgam can be spared, it is well at this stage to rub some upon
the plate, using a cloth rubber wetted with a solution of sal-amoniac, in

the proportion of four ounces to the pint of water. If the amalgam bo
heated and rubbed in a wedgewood mortar, so as to insure the solution

or minute diffusion of the gold, it will be the more readily attached to

the plate. I have used silver amalgam in the place of gold amalgam,
with excellent results. Silver amalgam can be made as follows : Dissolve
a piece of silver—coin will answer—in the smallest possible quantity of

dilute nitric acid. Heat will hasten the solution. Dissolve the resulting

crystals of nitrate of silver in water, and pour into the vessel enough
quicksilver to reduce and amalgamate the silver in the solution. Tliis

reaction will be completeil in a few hours. Wash the amalgam with clean
water, to remove all traces of nitrate of mercury, and strain to remove
the surplus quicksilver, leaving in the cloth a pasty amalgam of very
pure and finely-divided silver. Use this as directed for the gold
amalgam.
The rationale of this plan of treatment may be stated as follows : The

first scouring removes oxides and grease, and exposes the pure, bright
metal, which by the annealing has been rendered capable of holding a
comparatively large quantity of quicksilver and amalgam, by virtue of
its porosity. The sal-ammoniac, by reason of its propei'ty of dissolving
oxides, assists the amalgamation by keeping a bright metallic surface,

allowing the quicksilver and amalgam to penetrate the copper, filling the
minute interstices, and combine in atomic proportions, so as to form an
alloy of copper, gold, and quicksilver. Thus the air, water, and vari-

ous salts are kept from acting directly upon the coi)per, preventing the
formatiou of oxide and carbonate of copper to coat the plate. This is

accomplished in a longer or shorter period, depending upon the mode
of preparation and upon the richness of the ore and the ease with
which the gold in the ore may be amalgamated. It is probable that
the galvanic current duo to the contact of two dissimilar, metals'playa
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an important part in influencing the chemical reactions and assisting

the aiiialgarnation of gold, but as its exact action is not defined it is

needless to discuss the point in this article.

The point aimed at in this i)lau of i)reparation is to hasten the union
of a suflicient amount of gold and quicksilver with the copper. If al-

lowed to take place slowly, the unavoidable loss of gold makes the ex-

pense much greater than if forwarded by the use of the needful amount
of amalgam, before running any ore over the plate. If an old, well-

used plate be cut or broken the amalgam will be found to have pene-

trated perhaps half, and in some cases completely through the cojjper.

Corrosive sublimate, nitrate of mercury, sulphuric acid, and common
salt, muriatic; acid, sodium amalgam, cyanide of potassium, and other

acids and salts, have been used in amalgamating copper ; but though
the amalgamation may be accomplished in some cases quite easily, the

plate cannot be brought to a good working condition so soon, if at all,

as in the way described.
The subsequent treatment of plates, amalgamated as described, should

be varied to suit the circumstances of kind and quality of ore, and
purity of water. Water containing carboijic acid discolors plates readily,

forming an insoluble coating of carbonate of coppei". Though an in-

finitely thin fdm, it is suiScieut to prevent the contact and adhesion of

gold and amalgam, unless in particles sufficiently large to break the

coating. The worst form of discoloration of plates proceeds from the

action of sul])liates or iron and copper present in many ores from the

natural decomposition of the i^yrites. The addition of lime to the water
introduced to the battery, as much as will dissolve therein, will neutralize

the carbonic acid and decompose the sulphates. It may be necessary

to add lime to the ore to furnish enough to react on all the sulphates.

Wlien the mill is in operation the plates should be "dressed" every
six hours, or oftener, should they become discolored. After stopping
the mill and washing the plates with a stream of clear water, apply with
a soft brush (a whitewash brush is handy) some of the solution of sal-

ammoniac. Allow the sal-ammoniac to remain on the platea few minutes,
wash with clear water, and apply with the brush enougli of the solution

of cyanide of potassium to brighten the plate. The plate should have
upon it as much quicksilver as it will hold without gathering in drops
or running off. Experience in this matter will teach the niceties of

manipulation to the millman.
It is essential to use quicksilver entirely free from *' base metals," such

as lead, zinc, tin, copper, etc. The presence of gold and silver is, of

course, desirable. The base metals, when combined with quicksilver,

oxidize very readily, especially when the amalgam is finely divided, ex-

posing a large surface to the action of water, air, and other oxidizing

agents. Thus, with impure quicksilver the coating ou plates may arise

from the amalgam, instead of the copper itself.

To test the purity of quicksilver, put a small quantity on a sheet of
paper while dry

;
if, when moved upon the paper, by inclining it in

various directions, a lihn adhering to the paper is left on the track,

the quicksilver is impure. Another test: Put a half an ounce or so in

au ordinary iron "gold pan," and by a quick up and down jerk separate
the mercury into small globules

;
if, on inclining the pan, they do not

readily run together, the sample is impure. To purify, first retort the quick-
silver, and add to it after retorting a few ounces of dilute nitric acid,

(acid, one part, water, three parts.) An ordinary acid bottle is a handy
A'essel to hold the mercury and acid, as it may occasionally be agitated
to hasten the purification by bringing the acid in contact with the im-
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purities. The acid, by reason of its greater affinity for the base metals,
removes them by forming nitrates. The chemical details I need not
enter into in this article. Some days may elapse before the quicksilver
becomes purified. Samples may be tested from time to time by the
plans I have mentioned. Before using the quicksilver it should be re-

peatedly washed with water to remove all traces of nitrates. It is a
good plan to keep a supply of quicksilver under treatment, jiutting all

which has been used into the bottle, and drawing from it such an
amount of imrifled as may be wanted.
A stock of needful chemicals should be kept at the mill. The follow-

ing list comprises those necessary for the preparation and treatment of
plates and quicksilver : Cyanide of potassium, (fused,) sal-ammoniac,
(powdered,) caustic or unslacked lime, caustic soda or " concentrated
lye," and nitric acid, (commercial acid is sufBciently pure.) Cyanide of
sodium may be substituted for cyanide of potassium ; common salt for
sal-ammoniac ; wood ashes, or the lye therefrom, or sal-soda, for the
lime and soda, and sulphuric acid and saltpeter for nitric acid. These
substitutes are but " make-shifts" at best, and consequently should not
be used when the others are at hand or can be procured. It is well to
keep ready i^repared the solutfons of sal-ammoniac and cyanide of potas-
sium in well-stoppered bottles. The cyanide solution being especially
liable to decomposition, should not be prepared in large quantities at a
time. It should also be carefully kept and labeled aa])oison, to prevent
accidents.

THE ABSOEPTION OP SXTLPHUR BY GOLD.

Mr. William Skey, analyst to the geological survey of New Zealand,
has published an interesting paper on the absoinition of sulphur by gold,
and its effects in retarding amalgamation. While investigating the
causes of the reported loss of gold during the process of extraction at
the Thames gold fields, he observed that much of this loss could scarcely
be referred to any of those causes generally supposed operative for it.

He therefore tested the actual condition of the natural surfaces of numer-
ous speeimens of Thames gold, in respect to their behavior with mer-
cury, and examined further than has hitherto been done into its com-
pprtment with several of those substances likely to be associated with
it in a natural way.
The results of these examinations are minutely recorded in his paper,

and the following short abstract of them is taken from the London Chem-
ical News. The author finds

—

1. That numerous samples of bright, clean-looking gold, of all degrees of fineness,
refuse to amalgamate on any part of their natural sm'l'aces, though taken directly from
the reef and untouched by hand.

2. That on such surfaces sulphur is always present.
3. That native gold, or gold in a pure state, readily absorbs sulphur from moist sul-

phureted hydrogen or sulphide of ammonium, and absorbs it directly when adminis-
tered in boiling water.

4. That surfaces so treated refuse to amalgamate, though no .apparent change can be
observed in their aspect.

5. That gold so affected is rendered amalgamablo by roasting in an open fire, unless
capper is present to the extent of seven per cent., (or perhaps less,) while the same
effect is produced by the contact of cyanide of potassium, chromic and nitric acid, and
chloride of lime acidified.

(). That this absorption is altogether of a chemical nature.
7. Th.at sulphates of iron, in presence of air and water, decomposed various metallio

sulphides common to auriferous reefs, in such a manner as to liberate sulphureted
hydrogen.
The action of sulphureted hydrogen upon gold, in rendering it nou-amalgamablo whea
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placed in contact with mercury, was demonstrated with striking effect by the author
beforo tlio members of this society.

From tliese results the author has boon led to suppose that a largo area of the natu-
ral surfaces of native Rold is covered with a thin lilm of au amiierous sulphide, and
that the greater part of the gold which escapes amalgamation at the battery is rcpre-
ecuted by that portion of this sulphurized gold which lias remained unabraded during
the processes of milling or extraction from the reef; the state of the gold, rather thau
that of the mercury, thoroforo, being the greatest impediment to thorough amalgama-
tion.

lu addition to these results, the author communicated others relative to the effect of
solutions of sulphureted hydrogen and sulphide of ammonium upon platiinim. In
rendering it non-amalgaraablo, ho believed a sulphide of the metal had formed in each
case, since chromic acid rendered it again araalgamablo. He also stated that this metal
is also so affected by ammonia or the fixed alkalies that it will not amalgamate, except
in presence of a mineral acid, from which he suspects platina is capable of superficial

oxidizemcnt when in contact with alkaline substances, even at common temperatures.
The author found that his sami)les of gold were not affected by the alkalies in this
manner, except in the case of one from Victoria, a singulaiity from which was argued
the presence of palladium in this particular sample.

SMELTING.

The treatment of the first-class selected ores is effected principally

in the works of the Boston and Colorado Gold Smelting Company, ia
Gregory Gulch, below the town of Black Hawk.* This establishment,
under the direction of Professor N. P. Hill, purchases selected ores and
tailings, and treats them for the extraction of gold, silver, and copper.
These metals are obtained, however, in the form of " matte," consisting
mainlj- of the sulphide of copper with sulphide of iron, and containing,
when concentrated, from 50 to GO per cent, of copper, and gold and silver

in varying proportions, generally iO or 50 ounces of fine gold, and from
100 to 400 ounces of fine silver per ton of matte. In this form it is shipped
to Swansea, iu Wales, for further separation and refining; but it is ex-

pected that the necessary additions for these processes will be made to

the works at Black Hawk, and that the whole reduction will be i)er-

formed there.

The matte-smelting here employed is not essentially different from
the European method. As all smelting processes recpiiro to be con-
ducted by experts, and as it is impossible to discuss the details of so
complicated and technical a subject in a general report, which is not
intended as a text-book, a mere outline of the successive- operation^
involved in matte-smelting, as practiced in Colorado, must here sufQce.

The ores, as they ordinarily occur, (peculiar cases aside,) consist es-

sentially of iron and copper pyrites, with a silicious gangue, carrying
from 3 or 4 to 10 or 12 ounces of fine gold per ton, and silver in more
variable quantity—usually 2 ounces of silver for 1 of gold, but some-
times much more, t

In the smeltiug process, the object of which is to separate the copper,
and with it the gold and silver, from the earthy gangue, the sulphur
plays au important part, since the resultant regulus, or matte, is to con-

tain the coi)per as a sulphide, while a large jjortion of the iron and other
foreign elements are removed in the slag. An excess of sulphur brings
too much sulphide of iron into the regulus, which is thereby impover-
ished in quality though increased iu quantity. Alack of sulphur allows
a portion of the copper to become scorified, or taken up iu the slag. To

* This description of tho matte-smelting process is condensed from the report of Mr.
J. D. Hague, U. S. Geol. Exp. Fortieth Parallel, vol. iii.

t General average, according to Mr. Koichenccker, 4.5 ouncea gold, 18 ouncea silver,

and 9 per cent, copper.—E. W. 11.
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avoid the former evil, the ores are roasted to expel a portion of the sul-

phur aud partially oxidize the metals. If too little sulphur is left after

roasting the proper proportion can be restored by the addition of raw ore

in mixing the charge for smelting.

The proper mixture of the charge demands great skill and judgment,
and an intimate knowledge of the particular material under treatment.
The liroportions must be such as to secure complete chemical reactions

and combinations, and to avoid certain mechanical evils. For instance,

the formation of a liquid slag must be insured, since if the slag is too
thick it will prevent the complete precipitation of the regulus.

The principal operations at the works consist in the preliminary prep-
aration of the ores, such as the breaking, weighing, sampling, and
assaying of the respective lots, roasting of the hand-broken ores in

heaps, and of the mill-tailings in reverberatories, crushing by rollers of
the roasted ore, smelting to regulus, and the final crushing, packing,
and shipment of the latter.

The ore, when first received, is spalled by hand to the size of a man's
fist, or somewhat less, and carefully sampled for assay, in the following
manner : The ore is shoveled, for removal to the roasting-heap, into

barrows, each of which will contain 200 pounds, and standing balanced
on a scale. From each barrow, or alternate barrow, a shovelful is taken
and reserved as a sample. When any given parcel of ore has been thus
broken and weighed the accumidated samples are taken together and
sufiBciently reduced in fineness to pass through a No. 4 screen,(four meshes
to the linear inch.) The material, having ^Kissed through this screen, is

arranged in a conical pile and divided into quarters, of which two, diag-

onally opposite, are taken and reduced to pass through a Xo. 8 screen.

These screenings are again quartered, and two opposite quarters are re-

duced to pass a No. 20 screen, and the operation is repeated, reducing
the fineness to that of a No. 40 screen. From this result a final sample
is taken, reduced to No. 80, and then assayed for gold, silver, and cop-

per. Upon this assay the ore is paid for, according to the established
scale of iJrices, or on special agreement.
In shoveling the ore into the barrows it is thrown on a screen, by

means of Avhich the finer portion is separated from the coarse pieces and
reserved for covering the latter when laid up in heaps for roasting.

The heap-roasting in the open air is a slow but comparatively cheap
process. A single heap usually contains some 30 or 40 tons of ore, and
requires five or six weeks for tlae operation. Abed of cord wood, about
16 feet square, is laid as the base, the first course, of thick billets, being
laid directly on the ground, the billets parallel, but a little apart, to per-

mit the passage of air, and the overlying courses being laid crosswise
and more closely, forming a bed 5 or 6 inches in height aud requiring
altogether about a cord of wood for each heap. A wooden chimney, 9 or
10 inches square, is set vertically in the center, passing down tlirough the
bed of fuel and reaching above the top of the heap. A small quantity
of charcoal is put at the bottom of this box-flue, and the heap is ignited,

when read5^ by setting fire to the coal. The ore is piled upon this

foundation, around the chimney, the larger pieces being placed inside,

and the whole covered on the outside with a layer of fine stuff, so dis-

posed as to control the rate of combustion. If this is too slow in any
part, the covering can be opened to give greater draught; if too rapid
the covering is made closer. The only attention required during roast-

ing is directed to the rate of combustion. Too rapid a rate slags or
sinters the ore; too slow a rate causes imperfect calcination, or may
allow the fire to go out altogether, involving rehandling, with loss of

H. Ex. 10 24



370 MINING STATISTICS WEST OF THE EOCKY MOUNTAINS.

time and mouey. To break the ore, weigh it, wheel it to the yard, and
lay it iij) in heaps, costs §2 30 per ton.*

Tailings, owing to their finely pulverized condition, cannot be roasted

in heaps, and must be treated in calciniug furnaces, of wliich there are
two; they are about 30 feet long by 10 feet wide inside. Tlie lire-phxce,

separated from the hearth by a bridge about 15 inches higli, is at one
end of the furnace, the Hue at the otlier end. The bottom is Hat, con-

sisting of a single course of common brick, laid on a solid stone or rub-

ble foundation. There are three sections of hearth, on sliglitly different

levels ; the first, about one-third of the total length, and farthest from
the flre-place, is about 4 inches higher than the middle, which is in turn
about 4 inches higher than the section next the fire-place; the sides are
little less than 2 feet high, and the top is slightly arched fi'om side to

side. In one side of the lurnace are six small doors, through vvliich the
charge is introduced and stirred while in the furnace. The charge, being
l)ut in the end most remote from the fire-place, is gradually heated on
tbe highest hearth, and, as the charges preceding it are advanced, it is

moved on to the next hearth, making room for a new one, and so on,

until on tlie third or lowest hearth, next the bridge, it is subjected to

the higliest lieat. Each charge consists of from 1 to li tons, and
three charges are put in during twenty-four hours, each charge re-

maining on each hearth nearly three hours. While in the furnace the
charge is constantly stirred. Two men are required on each shift for

eacli furnace ; and one cord of wood is consumed in twenty-four hours.
The capacity of each furnace is from 3J to 4 tons per day. The costs of
treatment are said to bo $5 per ton. Two Gerstenhofer or Terrace
furnaces were built some years ago for calcining, but have never been
satisfactorily operated, owing, it is said, to the poor quality of the fire-

brick employed for the terraces.

The ore from the roasting-heaps is crushed by a pair of Cornish rollers,

26 inches in diameter, and passed through a No. 4 screen, after which
it is carried to the smelting furnace. This is a reverberatory, resembling
those employed in England for copper smelting. The hearth is fourteen
feet long by 9J feet wide inside, of oval shape, witli tlie small end
nearest tlie stack. The foundation is stone, with a vaulted space under
the hearth. The fire-grate is 5 feet by 4 feet; the fire-bridge 18 inches
higli ; and the space between the fire-bridge and the arch, 18 inches. The
arch slopes toward the hearth at the opposite end, leaving a mean
height of the chamber of about 2 feet. The slag is removed through
a working door near the stack, which stands at one corner of the struc-

ture, connected with the interiorby a flue. A cast-iron skimming-plate,
0 inches thick and 8 or 9 feet long, forms the sill of the door. The
feeding door is on one side of the furnace, opposite the tap. The slightly

concave hearth slopes toward the tap. The concavity is but a few inches
below the skimming ])late. The bottom is made by first laying upon the
jirepared iouiidatioii a flat floor of fire-brick, about two feet below the
surface of the hearth ; this is covered with a layer of finely powdered
flint, which, after strong heating for several days, is again ])0unded,
and covorecl with another layer of the same material mixed with slag,

the sides of the furnace are 12 inches thick ; the top is one course of
brick, set on end. The whole structure is tied together by melius of tim-

* By tlio system of Iicap-roastiiig, the sulphur expelled from the ores is of course
lost ; nor are any means for utiliziiifi; the sulphur attached to the rcverberatorios. The
complete process, which will doubtless bo introduced when commercial and industrial
ccuiditions warrant, will comprise the production of sulphuric acid, for sale, or for uso
in the extraction of tho precious metals.

—

11. ^V. U.
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bers connected by iron rods. The stack is 54 feet high, 27 inches square
at the top, and increasing slightly toward the bottom.
The charge is about two tons, consisting of different grades of cal-

cined ore and tailings, with sometimes a little raw ore or some rich slags
of previous meltings, so mixed as to secure the desired proportions of
silica, iron, copper, sulphur, etc. Six or seven hours, and sometimes
more, are required for the reduction of each charge. When finished, the
slag is raked out through the skimming door and cast in sand-molds
these are broken up and carefully inspected ; the portion on the bottom
which shows adiiering particles of matte must be remelted ; that which
is sufficiently poor is thrown away. The matte remains in the furnace
until, after repeated charges—generally four or five, consuming eight
to ten tons of ore—about a ton has accumulated, when it is drawn off

through the tap and cast in sand-molds. Under favorable conditions
each furnace may yield one ton of matte per day ; but this is above the
average. If made from the best ore, the matte is rich enough to ship
after the first melting ; but the greater portion is not up to the standard,
and must be remelted. Under existing conditions it is desirable to pro-

duce for shipment a matte that contains about 50 per cent, of copper,
with 40 or 50 ounces of fine gold, and between 100 and 200 ounces of
fine silver, per ton. The loss in smelting for the production of matte'
is said not to exceed 5 per cent, of the assay value of the ore.

Each furnace runs night and day, requires two men constantly, and
four when charging, and consumes daily from ten to twelve cords of
wood, costing $G per cord. The matte is finally broken in t»he crusher,
passed through the rollers, sewed up in small sacks of stout canvas,
and shipped to Vivian & Co., of Swansea, Wales. The cost of pack-
ages, handling, freight, commissions, etc., not including that of furthei
ti-eatment, are stated at about $120 per ton of matte.*
The prices paid by Professor Hill, previous to January 1, 1870, are

shown in the following schedule, which was not, however, invariably
adhered to.

Ounces of iino gold, per Percentage paid of the value
toQ of 2,000 pounds. of the gold and coi)per.

10 CO
9 58
8 55
7 52J
6 50
5 45
4 40
3 30
2 20

In calculating the value of ore according to the above scale, the ounce
of fine gold is reckoned at $20, coin, and the unit of copper at $2. The
copper unit, however, is reckoned on the English ton ; and as the ores
are assayed and purchased by the short ton, a deduction of 12 per cent,

is made on the copper assay. Thus, if au ore is found to contain 8 per
cent, or units of copper, worth, according to the above scale, SIC, a de-
duction of 12 per cent, is made, to adapt it to the English ton. More-
over, the copper is determined by wet assay, from which 14 per cent.

* It is expected that the value of the copper will cover this cost, and likewise that of
the snbscquent gold and silver extraction, leaving the value of the gold and silver as
net return to the works in Colorado.—E. W. E.
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is to be deducted for working loss, so that if tlie percentage of copper
contained in an ore does not exceed IJ, no account is taken of it in pay-
ing for the ore.

In addition to these rates for gold and copper, the silver in the ore

was paid for at the rate of 75 cents per ton, after deducting from the
number of ounces contained per ton as many ounces as there were units

of copper—the rule of the Swansea works.*
Since January, 1870, these works have raised the prices paid for ores.t

The first shipment of matte was made from these works in June, 1868.

Complete statements of the shipments made since that time are not
available. They are estimated, up to the close of 1869, at about 25 tons
of matte per month, containing, on the average, 40 ounces of fine gold,

200 ounces of fine silver, and 40 per cent, or 800 pounds of metallic

copper, per ton. The gross value of these metals would be therefore

about $30,000 dollars coin per month, or $570,000 from the date of be-

ginning to the end of 1869.J

GENERAL REVIEW.

The following contribution to this report, from the pen of Mr. A. Von
Schulz, a very intelligent and well-educated metallurgist, of Central
City, is published in full, as interesting and suggestive, though it cov-
ers, in some particulars, matters already touched upon, and advances
views with regard to the metallurgical application of the Colorado coals,

and one or two other points, which I am not quite prepared to accept,
since, though plausible, they lack experimental proof, so far as I am notv
informed

:

According to the occurrence and behavior of gold in these ores, they are classed as
decomposed ores and snlphurets. lu the former the gold is disseminated in a free and
metallic state, and can therefore be beneliciated by simple amalgamation. In the sul-
phurets the greatest part of the gold is present in that peculiar foMi, the nature of
which is not yet sufficiently defined. When in this state it cattnot be extracted by
common amalgamation.
A natural consequence of this geological occurrence was the introduction of stairip-

mills in the course of the development of the Territory. With these the gold con-

The complicated system of prices, perquisites, and deductions employed by smelt-
ers in calcTilating their payment for ores, is justly complained of by the miners, as
serving merely to bewilder the seller and conceal the profits of the buyer. Many items
might be simplified in the interest of fair dealing. The theory, however, is correct,
that the prices paid for ores must be graduated, not merely according to their actual
contents in valnablo metals, but with reference also to the grade and character of ore,

as influencing the cost of reduction. It is prob.ible, that «n the foregoing schedule
Professor Hill lost something in the purchase of the lowest grades, and made it up on
the rich ores. Indeed, he would doubtless refuse to i>urchase 2-ouuce gold ores, did
he not require them, in the absence of cheaper iluxes, to mix with the others.

—

E. W. E.
t At the time of my visit, in the autumn of 1870, 1 was told that no regular sched-

ule was followed. I heard of instances in which $5 per ton was paid for tailings, con-
taining 1 to ounces ofgold. The developments in Grand Island district having made
silver ores an important part of the supply of the works, the prices paid for silver had
been advanced, possibly to prevent shipments of ore to the East. For 100-onnce silver
ores, 80 cents per ounce was paid, and for very rich ores, as high as $1 30 currency—

a

deduction of §50 per ton being made, however, for the cost of reduction. Probably
these works, being well established and commanding large capital, could afiord to
advance prices still further, if competition should require it ; a consideration full of
warning to the eager projectors of rival establishments.—R. W. R.

t It is estimated that the shipments of 1870 amounted to 520 tons—that is an average
of ten tons weekly—worth at least fil70 per ton, or $884,000 for the gross value of the
shipments for the year. This estimate appears high to me, but it is pronounced low
by those who are in a better position to judge

;
and, as official returns from the works

are not available, I have accepted it. The increase is due to the enlargement of the
works and the treatment of rich Caribou ores.—E. W. E.
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tained in the decomposed ores was extracted according to the method practiced in

California, by catching it on amalgamated copper plates. But the more decomposed ores

were extracted from the mines and the more sulphurets took their place in depth the
more thismethod appeared insufticieut and the \Yan t of a better one for the iJurpose became
apparent. This caused all those experiments and enterprises which, inaugurated from
1863 to 180G, never came to a successful conclusion. Instead of imitating the old
methods, i)roved successful in Europe, new oues were desired ; instead of common sense
and metallurgical knowledge, ingenious schemes, entirely independent of .scientific

facts, became the order of the day. It was only natural that the loss of the enormous
sums invested should bo followed by deiiression. Finally the old stamp-mills, with-
amalgamation on copper plates, were reinstated, or the mines were closed until proper
methods for the beueficiatioii of the refractory sulphurets should come into use. On
the whole, those companies which chose the latter course have acted most wisely ; for

although the cost of running stamp-works is small, they must be decidedly rejected,

considering them from the stand-point of national economy, when the bcneticiation of
rich auriferous sulphurets is desired, as hardly 30 to 40 per cent, of the gold contained
in such ores is saved by this treatment.
About four years ago Professor Hill, at Black Hawk, commenced smelting the snl-

phurets into copper matte, following the old methods universally in use in Europe. Ho
sends this product to England for the separation of the gold, silver, and copper. From
the first hour of its connncncenu'nt to this day, the enterprise h,as been uniformly suc-
cessful, and it is now intended to enlarge the capacity of the works for the third time.
This exerted a most beneiicial influence on mining. New vigor seemed to inspire the
whole interest ; and the tailings, formerly lost from the mills, have since been caught,
concentrated, and sold to the smelting works, where they were welcome as a flux, it

being impossible to get lime for the i)urpose at less cost.

As a drawback to enterprises of this kind for the beneficiation of the sulphurets, it

is urged that they require a large working capital, and can only be profitably conducted
on a large scale. But this is rather an advantage than otherwise ; for large enterprises,

conducted with success, benefit directly and visibly the whole community, while small
snndting-works hardly ever prosper nowadays.
The greatest advantage of the smelting method over the mill process lies in the fact

that by it almost all the gold and silver, as well as the copper, contained in the ores is

saved. To ho sure, only the rich ores can be treated in this way at i)resent ; but na
soon as Gilpin County is connected with the coal-fields of Colorado by rail it will also

pay well to mine the less rich ores, to concentrate them, and to ship them to the smelt-
iug-works. Stamp-mills can, of course, never be dLspensed with altogeflier. They are
the cheapest appliances for working the remainder of the decomposed ores ; and in the
future, after the introduction of a rational system of dressing-works, they will servo
for the beneficiation of the tailings from the dressing-works.

About a year since another method, Plattner's process of extracting gold by chlorine

gas, was introduced in Gilpin County. The enterprise being limited as to capital,

and the process hindered by the other metals j)reseut, it has so far given satisfactory
results only in regard to the linencss of the produced gold. To make the Plartuer
process adt^quate to the requirements of Colorado sulphurets, it will have to be modi-
tied by adding, after the roasting and chlorination, a process by which the copper can
be extracted and the silver seiiarated at small Cost.

To render more valuable the ores of medium grade the introduction of orc-drcssiiig

is required. Cylinder-crushers, sieves for the separation according to size, and jiggers

are the only machinery necessary; and in case of the scarcity of water, that sujip.Ued

to the jiggers can be used over and over again. The ore should not be crushed finer

than to a size of 2 millimeters. The tailings should be treated in the stamp-mills, or
in large arrastras, which can very well compete with mills on a largo scale, and have,
besides, the advantage of a higher yield.

Real and continuous success of tho Gilpin County gold mines can only be expected
after the completion of the railroad to Golden City .ind its coal-lields. In the present
state of metallurgy, the lixiviution with sulphuric acid is probably the cheapest and
best method for working Colorado gold-bearing sulphurets. If, besides the reverbera-
tories necessary for the production of copper matte, a blast-furnace was added, for lead-

smelting, the silver ores from Clear Creek County might at tho same time bo treated
either thus or by the Patera process, according to their larger contents in lead or

pyrites.

The products thus gained would be sulphur, copper, lead, silver, and gold, and in the
lead-works the lead-matte occurring at Golden and Boulder Cities might also be profit-

ably worked.
After the establishment of sucli a work those petty dissensions between tho difierent

mining companies, which at present hinder so much the development of the Gilpin
County mining interest, would also cease. Whenever the contemporaneous execution
of the four processes above mentioned is insured, and this in the coal-fields and among
the water-powers between Golden and Boulder City; when that region is connected
with Gilpin and Clear Creek Counties by rail ; when the Territorial niiuing laws are
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revised and improved ; tbeu the two counties mentioned, with tlieir great abundance
of veins, even if thoy furnish only poor or medium ores, cannot fail to reach a devel-
opment such as is known to very few districts on this continent.

DRY CONCENTEATION.

Colonel G. W. Baker, of the Central City Herald, published during
the summer of 1870 a series of articles on the Colorado treatment of
jgokl ores, which aroused considerable feeling throughout the Territory.

So for as their exposition of the losses incurred by the mill-process is

coucerued, they appear to be well-founded. TJje plan suggested as a
remedy comprises dry crushing, dry separation, and chloridizing roast-

ing in the Stetefeldt furnace, with subsequent amalgamation. For the
separation, Krom's dry concentrator is proposed—an excellent machine,
and pi'obably the best of that class.

The following account, published by Colonel Baker in July, describes
one of several experiments made in Gilpin County, with a view to test

Krom's machine in the separation of pyrites from gangue.

Herald Office, June 26, 1870.

Gentlemen : Will you please give personal supervision to the separation of some
mill tailings now at the Lexington mill, the separation to bo done in your jiresenco by
the Krom machine, and observe the inclosed instructions, and report according to the
schedule to

Yours, very respectfully,

G. W. BAKEE.
To Messrs. E. E. Bublingame, A. Von Schclz, Asaayers.

rNSTRUCTIONS.

1st. From the pile of mill tailings procure sufficient samples for assay, and then,
after weighing the remainder, see it passed through the machine.

2d. Weigh the headings
;
assay same for per cent, of gangue

;
assay same for gold and

silver.

3d. Take sam'ple of the separated tailings, assay same for metal left
;

assay same for
gold and silver.

4th. Sieve the sample of original tailings for degree of linenes
;
assay same for per

cent, of metal
;
assay same for gold and silver.

Territori.^x Assay Oppice, Central City, June 30, 1870.

Dear Sir : In accordance with your request Mr. Schulz personally sampled the
tailings, weighed the lot, (found to be exactly thirty pounds,) remained whilst they
w^ero separated, and brought away the headings and a sample of the separated tailings.

The packages were numbered as follows

:

Ist. Package of mill tailings.

2d. Package of machine-separated headings.
3d. Package of machine-separated tailings.

The following is the result of tests made according to instructions

:

1st. 44 C5-100 i>er cent, of the mill tailings (package No. 1) passed through sieve, 120
meshes to linear inch, or 14,400 to the square inch ; 85 per cent, passed through sieve,
80 meshes, or 6,400 to the square inch.

2d. An acid ass.iy of sample (package No. 1) showed contents to consist of, gangue
matter, 58 3-10 per cent.

;
pyritous matter, 41 7-10 per cent.

3d. Separated headings (package No. 2) weighed 9 7-10 pounds; acid assay of sam-
ple resulted in leaving 8 2-10 per cent, gangue

;
pyritous, 91 8-10 per cent, of mass.

4th. Machine-separated tailings (package No. 3) by acid assay left, of gangue mat-
ter, 90 0-10 per cent.; contained pyritous, 9 4-10 per cent.

5th. From the thirty pounds 32 3-10 per cent, of x'yritoua matter was separated by
one operation, leaving 9 3-10 unseparated.

ASS.WS.

Assay of package No. 1, mill tailings, ,$3 20 gold; §4 81 silver—Total $11 01.

Assay of package No. 2, machine bcadiugs, $22 83 gold; .$10 85 silver—Total §36 68.
Assay of package No. 3, machine tailings, a trace of gold, $1 76 silver.

Yours, respectfully,

E. E. BURLINGAME,
A. VON SCHULZ,

Asaayera,
G. W. Baker, Editor Herald.
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The mill tailings operated npou as above were from Roderick Dhn ore, of low grade
milling quality. The yield is reported to have been about three ounces per cord. At
seven tons per cord, the result per ton was $8 57. 13y the above assay, package No. 1,

there was left in the tailings §11 01 per ton, gold and silver. If the tailings represented
the whole original tons of ore, it would show that the mill saved considerably less tliaJi

one-half of the precious metals. There are two considerations, however, which prevents
such a calculation. The first is, that a portion of the original ore is carried oti' in sus-
pension in the water. Hence the number of tons of tailings will not equal the number
of tons milled. The second consists in the fact that gold is also thus taken off in sus-
pension by the same water. As there are no means of getting at either of these, as to
quantity, no actual statement can be made as to what proportion the mill did save of
the whole value. Sufiioe it for our purpose, here is a waste represented by the number
of tons of mill tailings worth, in precious metal, $11 per ton.
The test shows an exceeding fineness of stamping or pulverization. The quantity of

perfectly atomic particles of metal would most likely cause a loss in water concentra-
tion, using the utmost care and best contrivance, of not less than 40 or 50 par cent, of
the pyritous matter. The preparation of ores intended to be concentrated does not per-
mit the making of so large amount of fine particles, hence the separation as made by
Krom's separator, under these circumstances, is most astonishing, leaving of this ex-
ceedingly minute matter onlj' per cent, of the mass. When we take into consider-
ation the fact that, although this last amount was loft, it carried no gold whatever, we
get at a,just appreciation of the value of this experiment. All the metal coutainitu/ gold
was obtained hy the separation. That which was loft in the mass had been so completely
comminuted that no gold remained associated with it. This is a fact of extraordinary
importance. When it is considered that in concentrating sulphurets of silver by water,
under the best conditions, a loss of from 35 to 45 x>ei cent, cannot be prevented, the
small amount in value of silver shown by assay of package No. 3 dwindles into insig-
illficanoe.

The assay of package No. 2, machine headings, shows a larger value in gold and sil-

ver than the assay of package of No. 1, mill-tailings, would justify by $2 68. How this
originates wo cannot say. It requires but a small particle of gold to be jiresent in the
one case, or absent in the other, to make a large difference iu the result, comparatively.
This is all that can bo said about such discrepancies. The facts as they are must be
taken as the only basis obtainable in such matters.
The results may be summed up

—

1st. The Krom machine separated nearly 92 per cent, of the metal from the mass, and
left nothing of value.

2d. The ore operated upon was iu a condition that demanded the most extreme per-
fection iu the machine. The result was most surprisingly successful.

This experiment was tried upon tailings ; that is, upon material the
very lightest portion of which, together with the finest free gold liable

to loss, had been already swept away by water. There seems to have
been no test made for quicksilver and amalgam, which would certainly
be present, and, by its superior gravity, increase the apparent efficiency
of the machine.
With regard to the value of tailings generally, the assays have been

made by Messrs. Burlingame and Von Schulz, showing:
Per ton.

Undressed tailings, 45 samples, average value $27 86
Blanket washings, 23 sami)les, average value 59 33
Dressed tailings, 38 samples, average value 42 90

Experiments with Krom's concentrator were subsequently made upon
ore of the second-class (mill-rock) with the following results, as published
in the Herald

:

L

The lot prepared for separation weighed 3,025 pounds.

First-run headings 996
Second-run headings 225
Tailings 1,804

Total 3,025
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ASSAYS.
Gold. Silver. Total.

Before separ.ition $24 80 $10 40 $35 20

First headings

66

14 17 2U 83 43
Second hcndings

47

12 17 57 64 09
Machiuo tiulings

9

30 4 42 13 72

lu 3,000 pounds

37

20 15 60 52 80

CAIXJDLATION.
Gold. Silver. Total.

In 1,200 pounds headings $38 96 $10 83 $49 79

In 1,800 pounds taiUngs

8

37 3 97 12 34

II.

Lot of milling stuff, second-class ore, 5,000 pounds.

Headings 767
Tailings 4,833

Total "5,600

ASSAY OF LOT.

Before separation, per ton $25 37
After separation , •

Headings, per ton 98 93
Tailings, per ton 10 90

III.

Pounds.

Amonnt operated upon 5, 540

Headings 464
Tailings 5, 076

Total <^ 5,540

ASSAYS.

Gold. Silver. Total.

Ore, per ton

$10

33 $2 21 $12 54
Headings, i)er ton

87

22 10 37 97 59
Tailings, per ton

2

48 1 14 3 62

IV.

Founds.

Weight of lot treated 6, 651

Headings 1,310
Tailings 5, 341

Total 6,651

ASSAYS.
Gold. Silver. Total.

Ore, per ton , .... $42 37 $4 29' $46 66
Headings

150

89 11 .59 162 48
Tailings

7

23 1 82 9 05

V.
Pounds.

Weight of ore , 6, 210

Headings 768
Tailings 5,442

Total 6,210



METALLURGICAL PROCESSES. 377

ASSAYS.

Of original ore, per ton
Of lieadings, per ton
Of tailings, per ton

Gold. Silver. Total.

$16 53 $2 27 $18 80
99 21 10 92 110 13
3 10 1 17 4 27

These experiments indicate the usefulness of dry concentration where
sufficient water cannot be obtained, or where the necessary capital for

complete separating-works is not available. But they do not prove its

superiority to the modern apparatus in which water is scientifically em-
ployed—an excellent examjple of which is furnished by the Wilson &
Cass works, in Clear Creek County. In the latter works, originally

built for dressing argentiferous galena, extraordinary success has been
obtained in the concentration of poor gold ores ; but the location of the

establishment is such as to necessitate expensive transportation of the

ore. A serious objection to dry concentration is the requirement of dry-

stamping, which is expensive and slow, compared with wet, or of care-

ful drying of the crushed ore, which is also expensive. The subsequent

use of the Stetefeldt furnace, recommended by Colonel Baker, is not yet

a matter of practical success in treating gold ores : and the royalty

charged by the patentees, as well as the great capacity of the furnace,

operates somewhat against its introduction. The greatest economy
would require the erection of large furnaces, and these could only be
supplied with concentrated ore by purchase, there being no single com-

pany in Colorado which can keep a Stetefeldt furnace running with its

own concentrated ores. In other words, the whole reduction business

would pass into the hands of one or two establishments, as is now the

case with first-class ores. I doubt both the practicability and the ad-

visability of such a revolution. But the necessity of better concentra-

tion and a remodeling of the present system I do not doubt, though I

believe that the method of wet-stamping and amalgamation will not be
superseded. I should add that in Clear Creek County, where silver ores

are treated by dry crushing and chloridizing roasting, Mr. Krom's ma-
chine has been-for some time in successful operation, without competi-

tion. The Central City Eegister of October 19 gives the following

account of recent experiments

:

The Wasliington mill at Georgetown, one of the largest buildings in the place, has
had a mnltiplicity of processes and managers in it at different periods, and as many
failures, so that tlio people learned to look upon it with a superstitious dread when any
activity in the way of work was started up, which occurred every year and lasted for

about a month ; the people would say, " There goes another bubble that will soon burst.

This was the case when Krom's dry oro concentrator was put in by Mr. Jacobs in 1869.

and, so far as his experiments went, it proved no less a failure tlian previous processes,

Mr. Bement, one of tho owners of the property, came to Georgetown last spring for

the purpose of determining his future course for his company, in reference to their Col-

orado investments. Ho found the machinery in good condition, and determined upon
a last effort to make the Krom separator work successfully on the Georgetown ores.

Ho has devoted the entire summer to his experiments, and, with the aid of common
sense and close attention to his work, haa so far succeeded that the two machines are

kept constantly in motion on ore from tho Terrible lode, and to all appearance doing
the work well. The machinery now in uso consists of a Dodge crusher, witli Cornish
rollers, three revolving screens eight feet long, and three Krom separators, each calcu-

lated to work on different-sized particles of ore. Four men do all tho work, as follows

;

One engineer, one in the crushiug-room, one tending the conoeutrators, and one mau
of all worlv. The capacity of tho mill is eight tons per day of ten hours. Ninety-seven
tons of third-class ore have been sent from the Terrible lode to this mill, and thirtyr

eight tons of concentrated ore have been sent to Stewart's works since tliey commenced
working the concentrators. This third-class ore is dressed down two-thirds, or three
tons into one, at a cost of §10 per ton on tho gros.<< weight. An actual tost gave tho
following results : Ten and a half tons of third-class Terrible Company's oro yielded

3 tons 860 pounds of concentrated ore ; five tons of fourth-class oro yielded by the
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same process, 1 ton and 1,216 pounds of concentrated ore. The present Tvorkiug of
these machines is not very close. No mineral escapes with the light rock or waste,
hut a portion of the rock goes Tvith the mineral. This manner of dressing the rock is

a success, as will he seen by the following : Stewart ch.arges for reducing this chrss of
ore $35 per ton ; three tons, at §35, §105. For dressing three tons into one, at §10, §30 ;

reducing, per ton, §35 ;
total, §65 ; a saving to the mine-owner on every three tons of

third-class ore of §40. So far this process is a success. The fact must not be lost sight
of, however, that this method of separation can only he applied to that class of ores iu
which the silver is carried by the heavier iniuerals, such as zinc and lead. When the
silver exists jirincipally as a sulphuret the process cannot he worked so closely, and
happUy does not need to, as this class of ore is rich enough without concentration.

SMELTING IN SHAFT FtJENAOES.
.

The process of smelting iu reverberatories, as employed at Professor
Hill's works, is acknowledged to be expensive in fuel and labor, but
claimed to be necessitated by the nature of the ores and fluxes.

Several attempts have been made to smelt in cupola-furnaces, but most
of them have failed, because they required a supply of galena, which
could not be obtained. It is a i^revalent delusion in Colorado that im-
mense quantities of galena ores can be had by calling for them ; but the
demaud has been repeatedly made in vain. Even the galenas of Clear
Creek County are in general so highly charged with zinc-blende, pyrites,
etc., as to unfit them for the cupola.
The Western smelting-works, erecting iu Black Hawk, at the time of

my last visit, under the charge of Mr. William West, a practical smelter,
were on a somewhat different plan. The ore was to bo desulphurized
without crushing, in kilns, such as are used iu the manufacture of sul-

phuric acid from pyrites, then melted in a cupola-furnace, producing a
matte, which was to be recalcined and remelted, for concentration.
The final seiiaration of the metals was to be efi'ected at the works, sul-

phuric acid being obtained from chambers to be erected iu connection
with the kilns. The capacity of the works was intended to be ten tons
daily. In this plan, the cupola-smelting is similar to that effected in the
copper-furnaces of Ducktown, Tennessee ; but the greater proportion of
iron-sulphurets in the Central City ores, the difierent nature of the
gangue, and the more serious expense occasioned by short campaigns
and " salamanders " render the undertaking more difficult iu Colorado.
The furnaces were substantially built ; and I have since heard of a suc-
cessful commencement of operations. The experiment is, in my opinion,
a hazardous one ; but I do not undertake to say it will fail from causes
inherent in the metallurgical plan. My latest news, December 3,
speaks of the works as running at full capacity.

THE COLOEADO COAL,

The most significant single specimen in the fine array of minerals at
the Denver Fair was a huge block of coal, said to weigh five and a half
tons, from Marshall's mine, near Golden City. Another mine (Murphy's)
furnished a single lump weighing two or three tons. ThQ Marshall vein
is 14 feet thick, of which 13 feet are workable coal. The question
whether this coal can be used in metallurgical operations is an import-
ant one, and the answer is, I regret to say, somewhat doubtful. The
analysis published of the Marshall specimen (by whom made I do not
know) gives but three per cent, of ash and three per cent, of water, the
rest being put down as fixed carbon and hydro-carbon. Believing the
coal to be lignite, I cannot believe it to be so nearly anhydrous. All
lignites contain considerable water in chemical combination ; and I fear
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that in this analysis the coal was merely dried, and the loss in weight
set down as water, while the chemically-combined water, passing off in

the subsequent distillation, was reckoned with the hydro-carbon. The
error, if such it is, is a vital one. The water in lignites not only decreases
the amount of actual fuel, but by evaporation absorbs heat in the fur-

nace ; and it may be consequently difficult, or even impossible, to main-
tain high smelting temperatures with such fuel economically.
Some experiments already made have resulted both ways ; but the

favorable results, so far as I can learn, were obtained on too small a
scale to be perfectly satisfactory, while the unfavorable ones may i)ossi-

bly be due to the employment of the ordinary grates and fire-bridges

used lor wood, which are, of course, somewhat unsuitable. Decisive
tests have yet to be made

;
meanwhile, I am inclined to believe that the

coal can be used successfully in gas-furnaces with regenerators, and per-
haps not otherwise. One thing is certain, it is excellent for all domes-
tic purposes, and for the generation of steam ; and I hope that it may
soon be furnished so cheaply as to supersede wood for these applica-
tions. This should make the supply of wood and charcoal for furnaces
last much longer than it will at the present rate of consiunption. How-
ever, it should be added that there is no lack of wood in the Eocky
Mountains. The trouble is that it speedily thins out in the neighbor-
hood of to^Tis and metallurgical works ; and the prices of labor and
hauling are such as to make it expensive when brought from a distance.

I hardly think, nevertheless, that the prices of fuel will rise beyond
I)resent figures at this place for some time to come. I believe Professor
Hill, at Black Hawk, pays from $5 to $7 per cord for wood, and say 13
to 15 cents per bushel for charcoal.
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CHAPTER XII.

THE SPEED OF STAMPS IN COLORADO AND ELSEWHERE.

The question, what is the best iiroportion among weight, fall, and
speed of stamps, is one which has not yet received thorough and sys-

tematic examination. In considering the economical application of
stamping-machinery, we meet, at the beginning, with serious difficulties

in obtaining accurate data for comparison. The weight and fall of
stamps vary as the shoes and dies wear out ; and this may lead to a
change of speed also. Moreover, defects in engines, boilers, or machi-
nery for the transmission of power, may occasion serious losses, which
cannot fairly be charged to the arrangements of the stamps proper.
Again, the capacity of stamji mills is directly dependent, in some degree,
upon the nature and extent of discharge, fineness of screens, and other
peculiarities of the battery. Finally, the hardness and tenacity of the
rock crushed varies so much that comparisons between different locali-

ties cannot be implicitly trusted. The safest experiments are those
made in the same mill, by changing iirst one and then another condition
of working; but this is seldom possible for such conditions as weight
and lift of stamps, and only within narrow limits for their speed.
We may eliminate questions of friction, transmission, and generatioB

of power, in the case of stamps, by measuring the power actually devel-
oped by their fall. Thus, the weight, multiplied into the fall in feet,

and the number of drops per minute, gives us exactly the number of
foot-pounds exerted by each stamp. Dividing by 33,000, the number of
foot-pounds per minute in one-horse power, we have the horse-power
per stamp, from which the effective power of the whole mill may be ob-
tained. Dividing the amount of rock crushed daily by the effective

horse-power, gives us the daily amount per horse-power ; and this is the
best measure that can be obtained for the effectiveness of the stamps.
A complete discussion of the subject would require us to determine the
exact influence of the discharge, etc., and the exact resistance offered by
different classes of rocks, for botli ofwhich points the data are wanting.

Professor J. D. Hague, in the third volume of the United States
Geological Exploration of the Fortieth Parallel, gives a valuable table
of the operations of a number of mills in Gilpin County, Colorado. The
discussion of this table leads to some interesting results, which I shall
briefly set forth. I give a portion of it, rearranged to suit the object in
view, and furnished with additional columns.
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Itelative efficiency of certain etamp-milh in Gilpin Countyj Cd^n'ado.

Hurtrs
Black Hawk
Polar Star
Chicago
Nesraitli
University
Holbrook's
Miley & Abbe's
Sensenderfcr
Holmau
Bates
Smith & Parmeleo
Gregory No. 1

Star
Narragansett
Montana ."

Pacific National
Gilpin Company
First National
Ophir
Whitcomb's
Quartz Hill
Blue
Carondelet
Gleason & Company -

Miloy & Johnson
Delaware

Perrin

Lincoln
Beloit
Trust
Winnebago .

Eureka

Totals .

Numerical average*.

.

Dynamical averages .

Gross averages

taA m
Pt 1Q

omlier

of

sta

running.

s4
"a
o g
S
%3
*3

all

in

inches.

.g

a

E»

f otal

horae-po

developed. H
«-i

«

2

o "

S

^ ?
Oi ^
S * ffl

Sh p H

20 660 14 30* 14. 0 17 1.21
60 • 850 14 15 27.0 30 1. 11

94 425 14 30 10. 8 15 1.38
20 450 14 40 13. 5 15 1.11

20 550 14 35 13.2 17J*
Hi*
in*

1.32
15 500 15 30 8.1 1.41
13 500 14 30 6. 6 1.73
25 584 13 28 12.4 26 2.10
20 450 12 34 9.2 15 1.02
12 400 12 2-2 3.2 2.34
8 425 12 30 3.

1

7f 2.43
25 550 14 35 17.0 22i 1.32
20 850 14 16* 9.6 13 1.35
12 500 12* 40 7.3 71 1.03
40 750 14 30 31.8 37i

331*
1. 18

30 750 12 40 27.2 1.24
24 600 12* 35 1.5. 3 22i

115*
1.47

18 600 16 3S* 11.6 0.98
25 900 14 28 22.3 221 1. 01
24 600 14 30 1-2.7 18i 1.47
12 430 13 32 5.4 114* 2.12
12 S50 16 22 5.9 7 1.19
12 700 8 40 0.8 12J* 1.84
12 350 12 50 6.4 21 3.30
* 8 650 15 87 5 3 7 1.31
16 500 12 40 a 7 19- 1. 96
15 500 12 26* 5.9 13 2. 30

< 10

\ 12
450
600

12*

13

4.5*

23* J
11.6 161* 1.42

12 635 14 24 6.4 181*
61*

i. 96
12 456 l« 28* 6.1 1. 08
30 700 14 25* 18.6 201* 1.10
20 500 15 30 11.3 15 1.32
18 450 15 25 7.7 12 1. 55

656 390, 110 383.0 537 51.16

19.88 003. 83 15,34 29.69 0. .58 0.82 1.55
19.88 603.83 13. 53 28.31 0.58 0.82 1.40
19.88 580.27 13.41 30.82 11. 60 16. 27 1.55

I have taken from the report the names of mills, number of stamps
running, weight of stamps, fall in inches, number of drops per minute,
and tons of ore crushed per day. To these columns I have added one
giving the total horse-power developed and one giving the tons of ore
crushed daily per horse-power developed. These figures are obtained
by separate calculations for each mill. At the bottom of the table cer-

tain totals and averages have been added. The total number of stamps
explains itself. The total weight is arrived at by multiplying the num-
ber and weight for each mill, and then aggregating these products. The
total horse-power, again, is a simple addition. The methods of obtain-

ing averages require more detailed comment. In several columns the
numerical diii'ers decidedly from the dynamical average

;
thus, if we

multiply the numbef of stamps iu each mill by their fall, add these pra-

ducts, and divide the sum by the total number of stamps, we obtain a
numerical average of the fall ; and a similar process gives us a numerical
average of the number of drops per minute ; but if we should attempt
to deduce from the total number of stamps, their average weight and
(numerical) average fall and speed, the total horse-power developed, we
should obtain a result dififerent from that which is arrived at by simply

* SBtila:it«d, generally &om maxima and minima given. Thus IS to 20 is put at 171.
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adding the totals given in the column of horse-power developed. The
reason is obvious. In taking a merely numerical average we leave out

of account the weight of the different stamps ; it is therefore necessary

to multiply the number and weight of stamps of each mill into the drop

arid to divide the sum of these "products by the aggregate weight of all

the stamps of all the mills. In calculating the average speed the drop,

as well as the number and weight, must be included. This can be best

illustrated by an example, comprising, for the sake of simplicity, only

two mills, i take, almost at random, Nos. 2 and 11 from the table, viz:

Black Eawlc : GO stamps, 850 pounds, 14 inches, 15 drops, 27 horse-

power.
Bates : 8 stamps, 425 pounds, 12 inches, 30 drops, 3.1 horse-power.

The totals would be 68 stamps, 54,400 pounds, and 30.1 horse-power/

The numerical averages are obtained as follows

:

Fall.—GOxU^SiO
8x12= 96

68 936 Average fall, 13.76 inches.

Speed.—G0xl5= 900

8x30= 240

68 1,140 Average speed, 16.76 drops per minute.

13 76
But these averages would give us 54,400 x —jV-X^^-'^^ 33,000=

31.68 horse-power, whereas the aggregate horse-power, as we know by
calculating it separately for each mill, is 30.1 horse-power.

The dynamical averages, on the other hand, are obtained as follows

:

Fall.-60 X 850 = 51,000 51,000 x 14 = 714,000

8 x 425 = 3,400 3,400x12 = 40,800

54,400 754,800

Average faU = 754,800 -r- 54,400 = 13.87 inches.

/8jt)ee(i?.—714,000 x 15 = 10,710,000

40,800x30= 1,224,000

754,800 11,934,000

Average speed=ll,934,000-r 754,800=15.81 drops per minute.
Ifnowwe calculate the total horse-power upon these dynamical averages,

13 87
we have 54,400 x X 15.81-^-33,000=30.1 horse-power, which agrees

with the total from the table.

A third set of averages, which I call, for convenience, gross averages,
is obtained by disregarding the number as well as the weight of stamps,
and considering only' the number of mills. Thus, in the case just given,

the gross a verages would be 037.5 pounds, 13 inches, and 22.5 drops.

This has little value for accuracy; but it is the usual manner in which
casual observers estimate the matter, and it shows what is the fashion
or prevailing custom among owners of mills. Bearing these distinctions
in mind, we have the following results, based on a comparison of thirty-

three mills

:

Total number of stamps, 656 ;
average number in each mill, 19.88

;

total weight of stamps, 396,110 pounds; average weight, 603.83 pounds;
average weight reckoned by mills, without reference to their size, 580.27
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poi^nds
;
average fall in inches, reckoned from the number of stamps

only, 15.34; average fall in inches, reckoned from the number of mills

only, 13.41 ;
average fall in inches, reckoned from luimber and weight

of stamps, or average fall of the average stamp of 003.83 pounds, 13.53

;

average speed by stamps, 29.(59 drops per minute
;
average speed by

mills, 30.82 drops per minute; average speed of the average 003.83-

pound stamp, falling 13.53 inches, 28.31 drops per minute; total horse-

power developed, 383; average per stamp, (obtained by dividing by the

total number of stamps,) .58; horse-power developed by the average
stamp at average lall and speed, (calculatedfrom the dynamical averages,)

.58, which necessarily agrees with the foregoing; average per mill,

11.00 horse-power; total number of tons crushed daily, 537; average per

stamp, .82
;
average ]ier mill, 10.27 ; total number of tons crushed by

the development of thirty-three horse-powers, one in each mill, 51.10;

average per mill or stamp, numerically, 1.55 ; actual daily product per

horse-power developed by the average stamp, 1.40 tons. These figures

admit of further profitable discussion.

The difference between the gross and dynamical averages of weight
of stamps indicates that the larger mills carry, on the whole, heavier

stamps. The diiference between the gross and dynamical averages of

fall is slight, while both of these are considerably less than the muner-
ical average, showing that the larger mills, on the whole, adopt a greater

fall than the gross average, but the greater aggregate weight of metal
in the smaller mills nearly restores the dynamical average to the pre-

vailing fashion, as shown by the gross average. The dift'erences in the
averages of speed are more diflicult to explain. It appears that 30.82

drops per minute is the fashion, and that the few large mills running
at 15 and 10 do not reduce the numerical average below 29.09. But
when the fall is taken iuto consideration, it appears that the slow-run-

ning stamps (as might be expected) drop further, thus increasing their

effect, and reducing the real efi'ective average speed to 28.31 drops per
minute. The difterenco between the dynamical and numerical averages
of daily product per horse-power shows that the mills developing
less than 11.0 horse-power crush, on the whole, slightly more in pro-

portion than those of greater capacity; but in view of the very great
variations in the final column of the table, this residual difference is

comparatively insignificant, and it may be assumed that deficiencies

in economy are pretty equally divided between the two classes. If the
matter turned upon the daily management only, the larger mills being
presumably under more skillful management, might be called upon to
show better results; but the conditions hero discussed are mainly those
of original construction ; and some of the largest mills in this table arc
among the oldest and the worst.

How far is this exhibit invalidated by the conditions of discharge,
size of screens, etc., and hardness of rock, not included in it 1 By the
former, I think, not to any great extent, as it may safely be assumed
that these (conditions have been made as favorable in every case as the
form of the battery and the necessities of amalgamation will allow, and,
moreover, that the mortars and screens are of one general jiattern, the
California high mortar not being in favor, and Eussia iron, punched,
being preferred to wire screens, and slits to needle-holes. Variations in

the diameter of shoes are, I must coni'ess, more connnon, and consti-

tute an element which 1 have disregarded only because the data are
wanting. But tliis element, if included iti the discussion, would
strengthen the conclusions arrived at, since the mills having the largest
diameter of shoe, as the Blacl^ Hawk and Gregory, which have 9-inch
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shoes, do not reach on that account even the average efficiency. It may
be inferred, therefore, that in crushing average quartz the conditions of
weight and speed are more influential than slight variations in the
crushing sui'face.

The hardness of rock is a serious disturbance to the calculations.

Surface rock differs considerably from the deep quartz in this respect,

and doubtless affects unfavorably the apparent results of tlie larger

mills. It should be distinctly understood, therefore, that the general
conclusions deduced from the table at the beginning of this chapter are
modified by special conditions. If any mill shows a considerable de-

parture from the average effectiveness, it is fair to inquire what kind
of rock it is crushing before concluding that its superior or inferior

capacity is due to the weight, drop, and speed of the stamps.
With these qualifications, we may assume that the average or normal

stamp of Colorado weighs about COO pounds, drops about 13.5 inches,

about 28 times a minute, and crushes 82 tons daily, or about 1.4 tons
per horse-power developed. This is probably less than the average effi-

ciency, measured in the same way, of California stamps. It is, indeed,
somewhat in excess of the estimate of Mr. Ashburner, whose observa-
tions some five years ago led liiin to fix upon 1.25 tons daily per horse-
power, as the average result of the stamp-mills of California, but im-
provement of construction since introduced have increased their
capacity.

The mill at Loue Pine, Inyo County, (p. 22 of my last report,) is said
to crush per horse-power, daily, 3.81 tons, with 650-pound stamps, drop-
ping 8 inches, GO times ])er minute.
The table of quartz mills in Tuolumne County, California, {lb., p. 26,)

gives the following results when reduced

:

Name of mill.

Clio
Eagle
Golden Rnlo
Knox & Co
App
Heslep
Tiio
Mooney & Co..
Oliver & Harris
Eeist
Rawhide

,

Patterson ,

Musser
Soulsby 1.

Starr King
Gilsou
Grizzly
Bonita ,

Consnolo
Monitor
HazloDell
Shanghai
Hunter
Sell & M.artin . .

.

Nonpariel
,

Bnrns & Co
Rattlesnake

Weight

of

stamp. Number

of

drops

per

minute.

Height

of

drop

in

inches.

Tons

daily

per

horse-

power.

500 60 8 1.65
500 80 6 1.48
750 70 6 1.26
500 65 6 1.62
600 80 6 2.20
500 60 7 1.51
400 60 8 1.24
800 40 10 2.06
600 65 9 1.13
500 55 8 2.16
600 70 8 1.47
500 60 8 1.24
500 60 8 1.65
500 60 10 1.24
500 60 8 1.65
500 CO 8 1.65
500 60 8 1.65
500 60 8 1.65
500 60 8 1.65
500 60 8 1.65
500 60 8 1.65
.500 60 8 1.65
500 60 8 1.65
500 60 8 1.37
500 60 8 1.65
500 60 8 1.65
500 60 8 1.65
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The stamp-mills of Sutter Creek mining district, in Amador County,
California, {lb., p. 34,) show, by a similar calculation, the following re-

sults :

5«
O

Name of mill.
Weight

stamp. Height
drop

inehcs

Tons

dai

perhors

power.

650 76 9 1.67
500 79 9* 1. 18
500 75* 9* 1.46
450 79 9 1.48
600 70 11 1.14
600 70 11 1.07
GOO 74 9 1.59

The table of quartz mills in Eldorado County, California, (lb., p. 37,)

yields, under discussion, the following results :

Name of mill.
Weight

of

stamp. Number

of

drops

per

minute.

Height

of

drop

in

inclies.

CO

S"^
§ S 2
H

500
300
600
665
650
400
400
300

75
75
75
80
70
65
80
80

8
8

10
9
9
9
9
7

l.,32

1.76
1.32
1.24
1.45
1.65
1.72
3. 93

Reed

The quartz mills of Colfax district, Placer County, {lb., pp, 39, 42,)

show : •
'

Name of mill.
\

Weight

of

stamp. Number

of

drops

per

minute.

Height

of

drop

in

inches.

Tons

daily

per

horse-

power.

600 60 12 1.83
800 65 11 1.38
700 75 10 1.51
800 60 10 1.24

Some of the quartz mills of Nevada County, California, show the fol-

lowing results, (see report of 1870, pp. 44, 200 ; and report of 1809, pp
23, 2G, 27, 29 :)

* Estimated.

H. Ex. 10 25

I
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Name of mill.
Weight

of

stamp. Number

of

drops

per

minute.

Height

of

drop

in

in-

ches.

Tons

daily

per

horse-

power.

700
850
800
950
950
650

1,000

lot

lot

lot

lOt

10
lot
11

68
60
62
60t

60
82
60t

1.66
1.70
1.06
1.30
1.62
1.63
2.00

North Star

* Destroyed by flro in 1870. t Estimated.

Four mills in Sierra County, California, (see report of 1870, p. 68,)
show the following:

Name of mill.
Weight

of

stamp.
Number

of

drops

per

minute.

Height

of

drop

in

in-

ches.
Tons

daily

per

horse-

power.

700
700
700
750

62
60
60
85

Si
8
Si
7i

1.29
.89
.99

1.41

» ,

Some of the quartz mills of Tuba County, California, {lb., p. 71,) give:

Name of miU.
Weight

of

stamp.
Number

of

drops

per

minute.

Height

of

drop

in

in-

ches.

Tons

daily

per

horse-

l>ower.

650
720
650
650
600

70
70
70
70
70

10
10
10
10
10

1.30
1.18
1.30
1.30
1.41Scabby Hill Mill

The quartz mills of Oregon gulch, Butte County, California, (lb., p.
74,) give:

Name of mill.
Weight

of

stamp.

O o

Height

of

drop

iu

in-

ches
Tons

daily

per

horse-

power.

Nisbet Mill 600
600
750

68
68
68

10
10
10

1. 45
1.45
1. IGSparks & Smith Mill
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The quartz mills of Plumas County, California, {lb., pp. 70, 78,) show
the following relative efficiencies

:

Name of mill.

Eureka
Mammoth '.

.

Woodward & Co. .

.

Bull Frog
Crescent
Judkius & Kellogg
Caledonia
Dixie
Biitchelder's

Lono Star
McClelland
New York ,

Pennsylvania ,

Indian Valley
Whitney

29

750
7.'i0

500
750
850
750
750
400
400
600
400
600
750
600
750

G5
60
60
60
70
65
65
60
45
50
.35

60
60
60
65

10
8
10
8
8
7
7
7
7
9
8
9
11

* These fifrnrps are so large that they shflwld be rejected as involving: either an error in the report, or
some unexplained peculiarity of conditions of operation.

The quartz mills of Shasta County, California, {lb., p. 85,) show the
following calculated efficiency:

o o a
d, c-

Name of mill.
Weight

stam Numhei O minut $
w

drop

11
-3 a

S Ccoo
0 C1.P.
H

600 60 6 1.83
Highland Mill 500 60 6 2. 90

600 60 6 1.83
Potosi Mill 600 60 6 1.83

600 60 6 1.83
JoUie Mill 300 60 6 2.75
Peck's Mill 500 60 6 2.20

The Hermit Mill, in the Sweetwater district, Wyoming, {lb., p. 331,)

shows the following: Weight, G50; speed, 80; drop, 8J; tons daily per
horse-power, 1.79.

An interesting comparison may be made with the stamp-mills of

Australia and Brazil. {lb., pp. C77-'79.) The rough averages given for

the different Australian districts cannot be very closely discussed ; but
by taking the arithmetical means of the maxima and minima of horse-

power and product given, we have:
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District.

•

Weight of
stamp.

Height

of

drop

in

in-

ches.

Nnmber

of

drops

per

minute.

Horso power
expended i)er

stamp.

!
Tons

daily

per

horso-

power.

Btilltir»it 400 to 850 7 to 10 50 to 85 1. 00 to 2. 00 1.66
Beccliwortli 442 to 775 5 to 14 40 to 90 75 to 1 50 2. 13
Samliiurst 500 to 800 6 to 18 25 to 75 . 66 to 2. 00 1.50
MaryboroiigU 450 to 800 6 to 22 50 to 75 . 50 to 2. 50 1.33

450 to 800 6 to 15 35 to 75 . 50 to 2. 00 1.70
500 to 675 7i to 10 60 to 72 1.63

Gipp'sLand 600 to 750 7 to 10 60 to 80 .'75 to 1.50 1.58

The stamp-batteries of the Port Philip Comi>any, at Climes, Austra-
lia, show, (lb., p. 678 :)

Weight of stamp. Drop. in. Speed. Tons daily per H. P.
600 8* 75 2.43

800 8» 75 3.30

This is extraordinary efiflciency ; but the batteries are aided by rock-
breakers, and have a double discharge.

The stamp-mills of Cornish pattern in use at the Morro Velho mines,
Brazil, [lb., p. 679,) show :

Name of stamp-mills.

Lyou
Cotesworth
Susannah .

.

Herring
Powles
Addison . .

.

•a 9

640
640
640
640
640
640

n

63
61

65
78
67
73

OQ 60

o CJ

1^

10
11

12
12
12
12

« o
-a .a

;

o o
p<p<

1.19
1.30
95
95

1.41
1.05

Comparing the stamp-mills of Colorado with all these examples from
other regions, we notice that the speed of their stamps is, on the average,
much less, and that, to say tlie least, the efficiency is no greater than
that of more rapid running. But the ai'gumeut for a higher speed is

fairer if the Colorado mills are compared among themselves. Eeturn-
ing, therefore, to the table given on page 381, we notice that of eleven
mills exhibiting a greater efficiency than the average of 1.55, five are
rnn at a speed exceeding the average of 30.82, two at 30, and the
remaining four at 22, 2-1, 20, and 28, respectively. The highest eflicieucy

is attained by the Carondelet mill, having the lightest stamps, (350
pounds,) run at the highest speed, (50 droi)S per minute,) and crnshing
daily 3.30 tons per horse-power. The Blue mill, on the other hand,
develops nearly the same horse-power, but crushes only little over half
as much. In the latter case, twice the weight of metal is dropped two-
thirds as far, four-fifths as often ; and Avhile the power is nearly the
same, this different application of it appears to be far less advantageous.
On the other hand, there are instances in the table which seem to

contradict sudi a conclusion. The slow rate of running insures an im-
mediate and adequate discharge ; and much of the advantage of a rapid

* Estimated.
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rate is lost when tlie discharge is not ample. The remarkable increase

in product secured by the use of a double or even a continuous dis-

charge around the whole battery-box would doubtless influence mill-

men to adopt this improvement, were it not for certain difficulties, partly

real, partly imaginary, in its use.

If we consider economy as well as efficiency in crushing, the advan-
tage of a high rate is evident. With the same machinery, wages, etc.,

and, if the mill is well built, with little or no extra repairs, a large in-

crease in capacity is secured. Moreover, the first cost may be reduced
by the use of lighter batteries. Probably, also, thb increased speed
may be attained with less than the iJroportional increase of fuel.

The objections to higher speeds in Colorado mills are partly set forth

in my last report, (pages 365-'GG,) in the words of a writer in the Cen-
tral City Eegister. His argument is, substantially, that exi)crience has
shown different rates of speed to be best for different kinds of ores.

Instances are given in which, upon an increase of speed, the yield of

gold per ton fell off"; and it is claimed that this test should decide what
rate is to be adopted in each case. In other words, the rapid running
of the stamps, and consequent augmentation of product crushed, causes
gTcater agitation within the battery-box, and requires a larger supply
of water to clear the discharge and carry away the gi'eater amount of

pulp. The excess of agitation in the battery may prevent the accumu-
lation of gold on the interior plates, and the excess of current on the

aprons may prevent the accumulation of gold there. These objections are

most plausible when the gold is most finely divided in the quartz. I

propose to consider them briefly.

This reasoning amounts to the confession that the conditions most
favorable to economical crusliing must be partly sacrificed to secure

efficient amalgamation. Is this sacrifice really necessary, or is it merely
involved in the method of amalgamation adopted in the Colorado mills 'I

The attempt to catch the greater part of the gold on the interior plates

interferes directly with the greatest efficiency of the stamps. The suc-

cess of the amalgamation at this point is in inverse proportion to the

success of the crushing and discharge. There is a certain advantage
gained in the force with which the pulp is dashed against the plates

;

but this force is liable to overdo, and thus undo, its own work, and
actually remove the adhering amalgam. The same effect can be more
completelj' secured outside of the battery.

But the arrangements outside are generally poorly adapted for the

lJurpose. The pulp is swept over a small, steep, and smootli amalga-
mated surface ; and it is no wonder that so little gold is caught upon
the aprons. The Port Philip, Australia, mills, (see my report of 1870,

p. G78) have five distinct ste])s or drops in the outer plates, where the

Colorado mills have none. If this arrangement were adopted, an excess

of water would occasion no loss, and the efficiency of amalgamation
would be increased.

The principal objection appears to be the clogging of the outside

rifSes or stejis with pulp, or the removal of amalgam by the falling

of the pulp over the steps. But it strilces me that if Australian mills

can overcome these difficulties we ought to be able to do the same.

Even retaining the present patterns of outside aprons, the effect of a

gi'cater amount of water could be neutralized by spreading the discharge

over a wider surl'ace. Let us suppose, for instance, that a twenty-stamp
mill is run at a low speed, for fear of losing gold if more quartz and
more water were passed through it in a given time ; and that ten of the

stamps, run at a high speed, would have the same crushing capacity as
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tho •whole mill at present. Wliy not run ten stamps in this way, and
discharge upon the apron surface of the whole t^yenty ? After the pulp

is once through the screens, and sliding over the apron, it makes no
difference how fast it was crushed. In a word, the conditions of amal-
gamation should be, and can be, I'egulated without interfering with tho
conditions of pulverization. Loss of gold should be, and can be, pre-

vented without crippling the efficiency of tho stamps. Power, space,

and time are at our disposal ; and by a proper use of the two latter we
may avoid wasting the first, which is tho most costly.

My views on this subject may bo summed up as follows

:

1. The stamp-mill is the most convenient and practically efficient ma-
chine for crushing quartz thus far introduced and proved by experience.

It involves little waste of power in gearing ; it delivers its power in

the most dii-ect and practical manner, namely, by blows, which take ad-

vantage of the brittleness of the rock, instead of pressure or friction,

which invite the resistance of hardness ; its capacities for charging and
discharging are ample and easily regulated, both as to quantity and as

to fineness of tho product; it is subject to few and comparatively inex-

pensive repairs, and it can be repaired, in most cases, without complete
stoppage. These and other excellent features in its construction and
operation render it especially suitable for use in mining districts remote
from machine-shops, founderies, and centers of skilled labor.

2. To obtain the best results, stamp-batteries should be built and run
to secure the highest efflciencj' and economy in crushing only, without
reference to amalgamation. The amalgamating apparatus should bo
adapted to the batteries, not the latter to the former. If interior plates

are employed, they should not be expected to catch the greater i)art of
the gold, nor should the pulp escaping through tho screens be swiftly

and carelessly manipulated, when a little extra space and time devoted
to it, almost without extra labor, would avoid much loss.

3. Tho efficiency of a stamp may be described as the product of three
factors—weight, tall, and speed. The efficiency of a battery of stamps
involves a coefficient—the discharge.

4. When the fineness of crushing is regulated by screens, the dis-

charge should be as largo as practicable. There may be mechanical ob-
jections to continuous screens running around tho whole battery ; but
there are, I think, no valid arguments against the double discharge, iu

front and rear, when the battery is iiroperly planned with reference to
it. Of course a feature of this kind cannot always be successfully
added, like a patch, to a battery not duly proportioned for it.

5. Of the three factors of the efficiency of the stamp, the weight and
fall determine the force of the blows, and the speed determines their

frequency. The height of fall is practically limited by the speed, and
by considerations of mechanical convenience.

6. Within certain liuiits, light blows, frequently repeated, are more
efficient than heavy blows at longer intervals. These limits are the fol-

lowing : The stamp must be heavy enough to work steadily, and fall far

enough to allow proper feeding and distribution of the ore, and to pro-
duce the splash necessary for effective discharge. (In,many cases, by
the way, more weight might be advantageously put in the stems, and

! less in the heads.) Again, the blow must be heavy enough to crush the
rock upon which it falls. If too heavy, it may waste power in packing
the crushed rock ; if too light, it may fail to crush, and so may pack.
Finally, the speed should not be so great as to prevent proper clearance,
or the stamp may strilce a second blow upon the rock already crushed.

7. The efficiency of a blow from a heavy stamp with short drop is less
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than that of an equal blow (in foot-pounds) given by a lighter stamp with
longer drop—the practical limits already leferred to being observed

—

because the longer drop gives greater final velocity to the stamp, and
this tends to crush more and to pack less. The same principle under-
lies the efi'ect of nitro glycerine, as observed at the bottom of blasting-

holes, where the rock iu the immediate neighborhood is shattered and
pulverized by the suddenness of the explosive shock.

8. The superior effectiveness of frequent blows lies in the fact that
there is a limit to the amount of crushing which can be practically per-
formed by a single impact upon a given quantity of rock distributed
over a given surface. Thus, a thousand foot-pounds, delivered instan-

taneously upon a surfoce eight inches in diameter, may be resolved into

six hundred of minute motion or crushing, and four hundred of gross
motion, or packing, and heat; while five hundred foot-pounds, under
the same circumstances, may perform four hundred of crushing, and
waste only one hundred. Two of the latter blows would then effect

more with the same force than one of the former. There is another
practical advantage of high speed. If stamiis are left, as it were,
standing in the pulp, between blows, the material settles around them
and they " suck " when the lift commences. A great deal of power is

frequently wasted in this way, by not picking up the stamps before they
become partially buried.

9. But even if the eflScieucy of stamps were always exactly measured
bj' the product of the three factors mentioned, that is, by the num-
ber of foot-pounds delivered per minute, (which is certainly not the
case,) there would still bo good reason for preferring rapid running.
After the necessary stability and strength are secured, increased weight
of machinery is an evil. If equal results can be achieved by substitut-

ing speed for weight, the change is advisable.

10. In the case of the Colorado mills, the argument is still stronger.
Their (gross) average weight of stamp, 580 pounds, is not excessive;
their average drop, 13J inches, is not too large to admit of high speed

;

but their average speed, say 30 drops jjer minute, is extremely low, and
might be doubled with advantage. A bad arrangement for amalgama-
tion is one excuse, which should be removed, not pleaded. Another
serious objection, which Colorado experts are not so free in expressing,
is a bad construction of battery foundations and frames. It is feared
that high rates of speed would rack or upset the battei'ies. The differ-

ence iu this respect between the mills of Colorado and tliose of other
regions may be seen by comparing the drawings given in a previous
chapter of this report with that on page GG4 of my former report. Tlie

California mort.ar rests on a vertical block, and the blow of the stamp
does not communicate vibrations to horizontal timbers.

I believe the views I have expressed are coming more and more to be
those of American millmen, even in Colorado. The true evidence of
this tendency is to be found in the patterns of the new mills, rather than
the practice of those persons who are frequently obliged to adai^t them-
selves to the proportions or condition of antiquated machinery. More-
over, the manufacturers frequently adhere to the old patterns, or at
least put higher prices upon machinery constructed after new ones ; and
few engineers have the opportunity of dictating from their own experi-

ence the details of their mills. Mine-owners think a stamp is a stamj),

and a steam-engine a steam-engine; and desiring so many stamps with
so much horse power to run them, pick up what they want wherever
they can get it most cheaply—at second-hand, if possible. But many
causes, and particularly the keen competition among custom-mills, are
bringing about a wholesome progress iu this matter.
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CHAPTER XIII.

THE WASHOE PAK AMALGAMATION.

The third volume of the Eeport of the United States Geological Ex-
ploration of the Fortieth Parallel contains an admirable chapter, from
the pen of Professor J. D. Hague, on the treatment of the Comstock
ores. As the expensive character of that work, and the comparatively
limited edition of it iiublished by the Government, prevent its general

circulation among the classes most interested in this part of its contents,

a portion of the chapter referred to will be here aliridged, with such
notes and comments as may seem useful.

The di\ision of the Comstock ores into first, second, and third class

is arbitrary and variable, having reference rather to the treatment
chosen for each class than to the mineralogical constitution of the ore.

The first class receives the most careful treatment, and usually possesses

an assay value exceeding $150, or even $100, per ton. The second class,

where it is distinguished at all, usually includes ores assaying from $90
to $150. The third class comprises all workable ore of still lower grades.

The first-class oi'es form but a small proportion of the whole. For
instance, the Savage mine produced, in the year ending July 1, 18G8,

87,34:1 tons of ore, yielding an average of $40 84 per ton, of which only

277i tons were first class, having an average assay value of $449 40 per
ton, and an average yield of $359 52 ; and 4,745 tons were second class,

with an average assay value of $124 25 to $142 82, and yielding $78 10
per ton. The remaining 78,432.j tons of third-class ore assayed $52 01
to $55 11, and yielded an average of $37 20. In the following year,

out of a total of 69,287 tons, there were onl^ G8J tons called iirst class,

and having an average assay value of $275 47, white there was no sec-

ond class distinguished, and 55,411 tons of the third class, assaying
$50 78 to $G0 29, yielded $34 C4 per ton.*

About 25 to 30 per cent, of the value of these ores is gold, and the
remainder silver. In the bullion produced the relative proportion of the
gold is a little higher,t as it is more completely saved than the silver.

The first-class ores are treated with dry crushing, roasting with salt,

and subsequent amalgamation. The ores of the second and third classes

are subjected to the " Washoe" process proper, as follows

:

Gnishing.—This is universally performed in stamp-mills, the larger
pieces being " spalled" to a suitable size for feeding into tlie batteries.

For this purpose Blake's rock-breaker is frequently used instead of the
hand-sledge.
The foundation of the battery is like that adopted in California,^ con-

sisting of heavy vertical timbers, firmly bolted together, and tightly

packed with clay or earth. The mortare are usually placed directly

upon these vertical mortar-blocks. The mortar in general use for wet-

* The earlier operations of the Comstock furnished a much larger proportion of rich
ores, partly because the rich ores were eagerly cxtracteil, and those of lower grade left

standing. The greater part of the product of late years has been from material over-
looked or discarded by the extravagant managera of the " flush times " of Washoe. It
would be unfair to argue from the figures that the vein has to this extent " grown
poorer ;" they rather sliow that the operations of extraction and redaction havo be-
come cheaper, more skillful, and more rational.—R. W. E.

t Generally assumed, roughly, at ouo-third the value.

—

11. W. R.
t Dillcriug from tlie Colorado plan, as will bo seen by refercnco to the chapter on

that subject in this report.—R. W. R.
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crnsliing is an iron box or trough, 4 or 5 feet in lengtli and depth, and 12

inches in inside widtli, cast solid. The t'eed-slit is 3 or i inclies wide,

and tlie discharge-opening is 12 to 18 inches higli, the lower edge being

2 or 3 inches above the top of the die. The single discharge is gener-

ally used. The screens are of brass wire-cloth, 10 to 00 meshes to the

inch, or (as is preferred for wet-crushing) of Russia sheet iron, perfo-

rated witli holes to ^^-inch in diameter. The dies are cylindrical, 4

to 0 inches high, and usually cast on a square flat base, with truncated

corners, so as to fdl the bottom of the mortar, and yet be easily removed
when necessary.

The stamp-stems are usually of turned wrought iron, about 3 inches

in diameter, 10 to 12 feet long, and slightly tapered below to fit the

sockets in the heads. The latter arc cylinders of tough cast iron, about
8 inches in diameter and 15 inches high. The .socket for the stem is

about 7 inches deep. A similar, but larger, socket in the lower end
of the head receives the shank of the shoe. Each end of the stamp-

^
head is encircled with a stout wrought irou hoop, shrunk npou it like a
tire.

The shoes are usually about 8 inches in diameter and 6 inches high,

with a tapering shank about 5 inches high and 4 to 5 inches

thick where it joins the shoe proper. They arc made of (he hardest
white iron,* and are replaced when worn down to about one inch in

height.

The collar or tappet, preferred in California and Nevada, is "Wheeler's

gib-tappet, which is cylindrical in form, (effecting the revolution of the
stem during the lift,) and differs from others of that pattern in the man-
ner of its attachment to the stem. This is effected, not by taper-

ing the stem or cutting the screw-thread or key-seat upon it, but
by means of a gib and two kej's, which clamp the collar to the stem at

any desired point.

The rotary motion of the stamp, imparted by the friction of the cam
against the tai)pet, is in \Qvy general use in Nevada. This is one of the
advantages offered by the use of round shoes, stems, and tappets. The
revolving cam, meeting the tappet and raising the stamj), causes it, while
being lilted, to make a partial revolution about its vertical axis, which
rotary motion being continued during the free fall of the stamp, pro-

duces a grinding effect between the shoe and die upon the substance to

be crushed. Not only is the effective duty of the stamp at each blow
increased in this way, but the shoe wears down much more evenly than
when it falls without such rotary motion.f
The guides, M'hich are of wood, and supported by the cross timbers of

the battery-frame, are placed, one set below the tappet, about a loot

above the top of the mortar, and the other set near the top of the stem,

so that six inches or a foot of the latter may project above.

• The manner in wliicli shoes, heads, and stems are attached toRethor in i)ractico is

described in the chapter on the Colorado process in this report.— 1{. W. it.

1 1 have copied tins paragrapli rvrbatim from Professor Ha;iue's cliai)t('r ; but I must
talio h'avo to doubt the (ixistenec of an elVeetivo gi'indin<; action, siidi as he describes,

at h!ast from stamps run at ordinary spei^d, say liO to 70 drops per minute. Tlio circu-

lar rcvolvinj; stamps have their advantages, im doubt; tlio cliief ones beinp; con-
vcnieuce and regularity of wear, liut their dynamic advantage, if it exi.sts at all, is

much overrated, as the statistics of the lent square stamps will show. If 1 remember
correctly, some comparativ o tests, made under tlio Kuj)crinteudouco of Sir. S. .S. Kob-
iusou, in one of the largest stamp-mills of the Lake Superior copper region, did not
indicate a greater crnsbiiig capacity for the revolving stamps. And it may well bo
questioned whether the most recent German batteries (which still retain the square
stamp) are not as cflective as our own. — 1{. W. E.
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The CUTIS are of tongh cast iron, and usually doublc-armecl.* Tlic

proper curve of the face is the involute of a circle, the radius of which
is ecjual to the distance between the center of tlie cam-shaft and the
center of the stamp-stem. This form kcei)s the bottom of the tappet
constantly perpendicular to the radius of the cam-curve, and tlms lifts

the staui]) vertically and uniformly. The involute is described in prac-

tice by (jutting from a thin board a circular piece, the radius of which is

equal to the horizontal distance between the centers of shaft and slem,

as above. At a given point on the periphery is fixed one end of a thread,

having the lengtli of the greatest desired lift of the stamp, and to the
other end of the thread is attached a pencil-point. The eiicular i)iecc,

with the attached thread wound on its periphery, is laid on a smooth
board, on which the involute is to be traced, and the thread, Ixiing con-

stantly stretched " taut," is unwound until it forms a tangent to the circle

at the point where the other end is attached. The line described by the
pencil-point is the desired curve. This is frequently modified somewhat,

• receiving a greater curvature at each end, to diminish the shock of catch-

ing the stamp and the wear upon the tip of the cam in letting it fall

again.

The face of the cam is 2 to 2| inches wide. It is ])laced as near the
stamp-stem as is possible without contact. The cams arc keyed or wedged
to the iron cam-shaft, which varies in diameter from d to 0 or 7 inches,

according to its work. In some mills a single cam-shaft drives all the
batteries ; but short shafts, one for each battery or pair of batteries, are
preferred, as permitting stoppage of part of the mill without interfering

with the rest.t

A common order of fall in the usual five-stamp battery is 3, 5, 2, 4, l.|

The weight of stamps in most general use is between 000 and 700 iiounds.

They are usually run at about 70 or 80, sometimes 90 or even 100, blows
l)er minute. They drop from 7 to 10 inches, according to their speed,
the greater nnmber of blows per minute requiring shorter lift. In wet-

crushing on Comstock quartz, and discharging through No. 5 or No. C
screen, tlie average duty is about two tons in twenty-four hours.§ In
some mills it is said to I'cach three tons.

Feeding is usually performed by hand, but in some mills automatic
feeders are employed, which give satisfaction. The arrangement com-
prises a hopper filled with oro,|| and a chute, leading to the feed-slit of
the battery, so inclined that wlien agitated it will cause the ore to slide

down. The chute is hung on a pivot, and a rod is attached in such a
manner that the tappet will strike upon it when the stamp falls so far

as to require a fresh supply of rock. The shock agitates the chute and
causes the ore to move down and iall into the battery.
The cousuini)tion of water is usually between 250 and 300 cubic feet

per ton of rock treated, or from one-third to one-half of a cubic foot per
stamp per minute. This, includes, however, the water used in the pans,
which does not pass through the batteries, and which amounts, perhaps,
to one twelfth or one-eighth of a cubic foot per stamp j)er minute, leav-

*Seo rcmarkH on this subject at page 734 of my last report.—R. W. R.
tTIiis arrangoiiK^iit also ])crmits tbo regulation of speoil for each battery, according

to the nature of ore crushed, etc. In a mill so arranged, experiments to detcrmiuo the
best rate of sjjeed could be eiusily instituted.—R. W. R.

t Svo my last report, page 73(5.—R. \V. li.

5 Two tons daily for a G50-])ound stamp, falling 8} inches and giving 75 blows per
minulo, represent 1.91 tons per horsc-po\V(!r developed at the stamp, a high etUcicnoy,
duo to speed and the use of Blake's crusher.—It. W. R.

U Seo pages 6C3, GG4, 736 of my last report.—R. W. li.
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in£? one fourtb of a cubic foot and upward of battery-water per stamp
per minute.*

The mills of Virginia City and Gold Hill, that have no springs or

other sources of water of their own, arc supplied by the Virginia and
Gold Hill Water Company. This company obtains water by means of

tunnels driven into the hill-side for the purpose, an'd by purchase from
miuing companies of their underground waters. Under ordinary cir-

cumstances the sujiply from sources above Virginia City is sufiicient I'or

that place, to say nothing of the sources in mines and tunnels lower
down. In seasons of drought some inconvenience is experienced.

Water is measured by the miners' inch—the quantity that will pass
through an orifice one inch square in the side of the measuring-box,
under a head, usually of six inches. In California the aperture is usu-

ally made two inches high, and as long as need be to furnish the desired

number of inches, and the water in the measuring-box at one side of

the supply flume is allowed to stand about six inches above the mid-

dle line of the orifice. But this practice is not uniform, and hence the

miners' inch has not an invariable value.

The quantity of water that will pass through an orifice one inch square
under a head of six inches, determined by multiplying the area of the

orifice by the theoretical orifice -/-jgh^ and taking two-thirds of the pro-

duct as effective discharge, is 0.02G33 cubic feet per second, 1.578 cubic

feet per minute, or 94.08 cubic feet per hour.t

Grimlinf/ and amalgamating.—This is performed in pans of various
kinds. The objects sought in the different forms of pans are : The most
cliectivo lorm of grinding surlace, combining uniform wear with econ-

omy of ])ower ; free circulation of the pidp ; uniform and thorough dis-

tribution of the mercury, and the proper degree of heat, insuring favor-

able conditions for amalgamation
;
simplicity and cheapness ; ease of

management and repair
;
large capacity and economy of time, labor, and

material. Probably the highest degree of excellence in all these par-

ticulars is not found in any one pan.l
The most noticeable difference in pans is that of the bottom and

grinding surfaces, some being flat, and others conical or curved. Oi)iu-

ious diller as to this feature, but the prevailing opinion seems to favor
the flat bottom, though other forms of grinding surface have theoretical

advantages, and some pans embodying them, such as Wheeler «S5 Ran-
dall's com)idal, and Hepburn & Peterson's conical, are held in high
esteem. § The flat-bottomed pan usually gives more uniform wear, and the
various parts of the flat muUer are simpler and more easily handled and
replaced. 1'he flat muller, carrying its load of thick pulp, requires more
power, but, it is claimed, distributes the quicksilver more thoroughly,
and thus assists amalgamation.

* Tlio average ia Colorado is 28 cubic feet of water per cvibic foot (125 pounds) of

ricli ore, or 31! ])er foot (103 pounds) of poor ore. Per stamp per ininuto tho average is

about one-fourth of a cubic foot.—R. W. E.
tThis is considerablj' less than tho popular estimate of the (not miners') inch, whicli

is 4,0:i2 cubic inches, or 1 15.86 pounds of water per minute. (See Mr. ,1. Ross Browne's
second report on Mineral Resources, etc., page 184.) Mr. J. Arthur Phillips (Mhiing
and Metallurgy of Gold and Silver, p. 152) agrees exactly with Professor Hague
making (iO cubic feet per second equal to 2,280 miners' inches. (See also, for instances
of dilferent measurement, my last report, paj'e 477.)—R. W. R.

{ I omit much on Professor Hague's remarks on pans, since the subject was treated
at some length in my last r.eport. His general opinions are, however, fairly given iu

abridged form.—R. W. R.

J Where tho pan is used more for amalgamation than grinding, as in tho case of
Toastcd ores, tho flat bottom is certainly preferable.—E. W. K.
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Wheeler's ordinary flat-bottomed amalgamator treats a charge of 800
to 1,000 pounds in about four hours

;
Varney's, about the same

;
Hep-

burn & Peterson's, 1,500 ijounds, four hours. Wheeler & Eaudall's takes

3,000 pounds.
JlcCone's, Horn's, and Fountain's pans hare much larger dimensions.

They are all flat-bottomed, and are particularly well adapted to the
treatment of tailings and low-grade ores. It is claimed in their favor
that they treat a charge of ore three or four times as large as that of

the ordinary pans in the same or but little longer time, thus economiz-
ing labor and power. One large pan requires much less machinery and
fewer auxiliai-y parts than three or four smaller ones of equal aggre-

gate capacity. The attention of the workman is more concentrated,
and there is a much smaller loss, proportionately, by wastage of ore,

quicksilver, and other materials. While the time allowed for amalga-
mation is much less in the larger charge than in the smaller one, in iiro-

portion to the quantity of ore treated, the results so farseem tobe nearly or
equally as good. These considerations are of special importance in the
working of low-grade ores, which can only be done i^rofitably on a large

scale and at small expense per ton, and in which the loss of a small
percentage of the value is comparatively trifling in amount. The
McGone pan takes 4,500 pounds of pulp, and sometimes more, at a sin-

gle charge. The Fountain pan works 3,000 to 4,000 pounds of sand at
a charge, or about ten tons of tailings daily.

The pans are generally of cast iron, but some varieties have wooden
or sheet-iron sides.*

In charging, the mullert is raised a little so as to revolve freely, water,
is admitted tlirough hose, and the sand is shoveled in. Steam is intro-

duced either into a steam-chamber in the bottom, or directly into the
liulp, the latter method giving higher temperature, but, unless care is

taken, too much diluting the ])ulp, which should be liquid enough for

free circulation and thick enough to maintain suspension and equal dis-

tribution of the quicksilver. Sometimes both methods are employed,
steam being admitted first into the pulp, and afterward into the cham-
ber. Frequently wooden covers to the pans assist in retaining the lieat,

which, under proper management, may be kept at or near 200° Fahren-
heit. When in the use of live steam the pulp becomes too thin, the sup-
ply of steam is cut off, the covers removed, and the pulp allowed to
tliicken by the evaporation of the water, while the tempei-ature is main-
tained by means of the steam-chamber. Another advantage of the
steam-chamber is that the exhaust steam from the engine may bo used
in it, while for use in the pulp steam is taken directly from the boilers,

because the exhaust steam is charged with oil from the cylinder, which
injures the amalgamation.

After the commencement of grinding, the mulleris gradually lowered
and allowed to make about GO or 70 revolutions a minute. In an hour
or two the sand should be reduced to line pulp. When this has been
accomplished, and by some millmen at an earlier stage, even at the be-

ginning, quicksilver is supplied by pressing it througli canvas, so as to
scatter it upon the pulp in a finely divided condition; the muller is

* Ami some have sides and stone bottoms. Each form has its advocates.

—

E.W. R.
tXhe details of arrangement of miiUcrs, driers, shoes, and dies, are omitted in this

abstract. For tlic general ari-augeiiient of the mill seo my last report, plate oiiposite
page 114. Tlie mill tliero given is for dry-crushing. For wct-criisliiug the drying
floor c wonld be omitted, and t.anlis introduced to catch the pulp between the batt(!ry

and the i)ans. Otherwise the arraugemonts of the two classes have a general similar-
ity.—R. W. li.
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sliglitly raised from the bottom to avoid too great friction, wliich would
flour tlie mercury, aud the action is continued for two hours longer. The
quantity of quicksilver varies in different mills, the ordinary supplj'

being about GO or 70 pounds to a charge of 1,200 or 1,500 pounds, hi
some mills a quantity, varying from 75 to 200, or even 300 pounds, is

put into a pan when starting after a clean-up, and subsequently a regu-

lar addition of 50 or GO pounds is made with each charge.

The "chemicals" employed to assist amalgamation now consist chiefly

of sulphate of copper and' salt.* The long list of materials, including

tobacco-juice and sage-tea, which have been at various times recom-
mended, has been reduced to these two. The quantity used varies from
a quarter or half pound to three or four pounds to each charge of ore;

the two substances being employed in different proportions at diflerent

mills. It is doubtful whether their use effects any beneficial result, at

leastm ihemantier and proportions in ichich they are at present employedA
Different mills illustrate the use of both reagents, of cither separately,

and of neither, upon apparently similar ores, and with apparently equal
success.

After about two hours of grinding, and two or three of amalgamation,
the pulp is diluted and discharged into a settler. This is usually a large

wooden or iron tub,f containing a revolving stirrer, which makes
about 15 i-cvolutions per minute, and gently agitates the pulp, to facili-

tate the set tling of the amalgam and quicksilver. In some mills two
pans are discharged simultaneously into one settler, and the operation of
settling occupies the four hours required to grind and amalgamate
another charge. In others, only two hours are allowed for settling,

and the two pans connected with each settler are discharged alternately.

The amount of water used in diluting the pulp during discharge, or
afterward, added in the settler, and the speed of the stirrer, are import-
ant conditions of the separation. If the pulp is too thick, the metal
remains suspended ; if too thin, the sand settles W'ith the metal. Too
violent a motion has also the former efl'ect, and too slow a motion the
latter. The lighter portion of the pulp is drawn off through holes in the
side of the settler, opened at successive intervals by withdrawing plugs
at successively lower levels. The quicksilver and amalgam are finally

discharged at the bottom.§ In some mills a secOud settler, called au
agitator, receives the stream of pulp from the first, and saves its

heaviest poftions.

In the arrangement of the mill, the stamp-batteries are placed in one
line, with the spalling and charging floor behind them, where the ore is

broken and fed to the mortars. The batteries discharge the ore by
means of aprons or launders into the settling-tanks. From these it is

removed with shovels, and either thrown directly or carried in a car to
the pans, which are ranged, when practicable, in a line parallel with the
batteries and below them. The settlers again stand in front of the pans
in a line, and on a sufiQciently lower level to permit the discharge of the
pans into them. Below the separators are the agitators or other con-

trivances, to prevent the escape of quicksilver and amalgam.
Power is usually communicated by gearing or belting from a line-

shaft in front of the batteries. Belt-pulleys on this shaft transmit power

* And sulphuric acid.—R. W. R.
t Janin snccossfally iisedblucstono and salt on refractory sliracs, but in proportions

ten or twelve times as great as these.—R. W. R.
X An old largo pan may sometimes bo employed ; but all, except tho largest pons,

are too small.—R. W. R.
4 Sec drawings and description of a similar apparatus, tho " dolly-tub," in tho chapter

on tho Colorado processes, in this volume.—R. W. R.
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to the cam-shafts ; and counter-shafting and belting perform the same
office for the pans and rock-breaker. The pans are usually driven by
separate pulleys, arranged on an auxiliary line-shaft, under the row of
pans, which receives its power from the main shaft. The power required
for each stamp of ordinary or average weight, with due allowance for
friction, is about one and a half horse-power.* The power demanded for

a pan is from three to six horse-power, according to its capacity. The
expenditure of power per ton of ore crushed, ground, and amalgamated,
judging by the relation existing between the power of the engines pro-
vided, and the work performed by the mills, is between one and a half
and three horse-power, averaging, probably, about two, but varying
according to the capacity and economy of the mill.

The quicksilver charged with amalgam is carefully cleaned by wash-
ing and skimming, and strained through a canvas filter, which retains
the amalgam. When this straining is performed, not after every charge
of ore, but at longer intervals, a considerable quantity of the fluid

quicksilver solution of amalgam accumulates, and this is frequently re-

turned to the pans, as its "charged" condition is thought to render it

more active than pure metal in the amalgamating process.t

Pans and settlers are thoroughly cleaned at stated intervals, or on
special occasions, all the iron work being carefully scraped with a knife
to collect the adhering hard amalgam. In many cases one-fourth, or
even a larger proportion of the total product of amalgam is obtained in
this way.

Eetorting and melting.—The amalgam, having been strained and
forcibly pressed, to expel as far as practicable the fluid quicksilver, is

then subjected to the process of sublimation in cast-iron retorts, from
which the quicksilver, escaping and condensing in the exliaust-pipe,

passes into a receiver, where it is collected under watei-, while the crude
bullion remains behind.
The retort is usually cylindrical, about 12 inches in inside diameter,

and 3 to 5 feet long, the casting being inch thick. The front end is

closed with a cover which is tightly fastened and luted with clay after
the introduction of the charge. The opposite end is usually conoidal
in form, contracting to a diameter of 2i inches where it connects with
the exhaust-pipe, turning do^vnward into the condenser. The retort is

set in a brick furnace with suitable fire-place, dampers, and flues.

The amalgam is charged, sometimes in iron trays, sometimes directly
upon the bottom of the retort, the iron surface in either case being pre-
viously covered with a thin wash of clay or battery-slime to prevent the
adherence of the metals. Whiting, wood-ashes, and paper are recom-
mended for this purpose, as less likely to choke the pores of the bullion.
The amalgam being charged, and the door properly closed and luted,

heat is applied, at first gently and afterward with gradually increasing
intensity. Too high initial heat is likely to fuse the surface of the bul-
lion and prevent the escaije of quicksilver from within. Wiien quick-
silver ceases to. pass over into the receiver, the retort is gradually
cooled and the bullion withdrawn. The charge for a cylinder of the
dimensions above described is about 1,200 pounds, and tiio usual time
of firing about eight hours. About one-sixth of the charge, or 200

* Tho horsc-iiower doveloiicd by a 650-pound stamp, dropping 8^ inches (fJCeot)

„ ,. ... 650xl"X~5
7o times per minute, is

—

>24x33 00Q
~ horse-power. About 30 per cent, is added

for friction in gearing and between cam and tappet, and for tho power expended in re-
volving the stamp.

—

11. W. R.
t Tho strained mercury is also more or loss " charged " with amalgam. Only after

retorting is it free.—E. W. E.
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pounds of crude bullion from 1,200 pounds of amalgam, is usually ob-

tained from the retort, to be broken up, melted, and cast in ingots ready
for market. The loss of weight in melting is between 2 and 3 per cent.

The ingots are assayed, and their fineness, (in thousandths of gold and
silver,) with their coin value in dollars and cents, is stamiied upon them.
The value of the ounce of bullion ready for market usually varies
between $1 75 and $2; the gold representing about one-third and the
silver about two-thirds of the whole amount.

Sliines and tailings.—The term " tailings" is applied to the sand or pulp
leaving the settler or agitator. The term " slimes" generally applies to
that portion of the ore which is crushed under the stamps to an impal-
pably fine condition, and usually passes out of the mill without being
deposited in the tanks when the coarser sands are collected for pan
treatment. That part of the tailings which by grinding in the pans
has been reduced to a slimy condition is sometimes called " i^an slimes,"

and thus distinguished from " battery slimes."*

The battery slimes are usually allowed to escape, or only caught in

reservoirs below those of the tailings. The tailings are variously
treated to extract the quicksilver and amalgam which they still retain.

Concentrators, blanket-sluices, etc., are used for this purpose, or large
reservoirs are constructed in which the tailings accumulate, and after

months of exposure to the weather are worked over again with profit.

The ordinary result of the pan treatment is 05 to 75 per cent, of the
assay value. The subsequent treatment of the tailings may increase it

to 85 or 90 per cent., or even more.
The stream of water carrying the tailings out of the mill is usually

passed over blanket-sluices, to save amalgam, mercury, and heavy par-
ticles of ore. These sluices or tables are shallow troughs about 20 inches
wide, with sides an inch or two high, and of indefinite length. A num-
ber are usually placed side by side—sometimes two, three, or four,

sometimes fifteen or twenty, with a fall of 6 to 12 inches in every 12
feet. They are covered with strips of coarse blanket about 2 feet wide,
made for the pui-pose, and cut into lenjfths of 10 or 15 feet to facilitate

removal and washing. As the stream of tailings runs over them they
retain the heavier portions, while the poorer sand is washed away, the
quantity of water being carefully regulated to produce this effect. An
attendant usually sweeps the surface lightly with a broom, distributing
the material and assisting the action of the water. The blankets are
taken up at intervals usually of twelve hours and washed out in a tub
of water. While the blankets of one table are washing, the stream is

turned so as to run over the neighboring table or tables.t

In each of the principal canons below Virginia City are continuous
series of blanket-sluices aggregating several miles in length. Some are
owned by the mills, but generally they belong to contractors. Accord-
ing to the report of the surveyor general there were, in 1860, over 2,200
feet of blanket-sluices in Six-mile Cahon alone. Their cost is estimated
at $1 per foot, including blankets.f

* Tho Coinstock sliracs are riclier than the tailings, because they contain a larger
proportion of ricli snlphurets. For the same reason they are mnch more difficult of
treatment, their fineness being unfavorable to concentration, and their mineralogical
character to simple amalgamation.—R. W. R.

t The stream being constant, the advantage of having more than two tables side by
side is evident. One extra table is required, and no more, whothor the number in use
be one or a dozen.—R. W. R.

t For tho last two or three years the profits of tho blanket-sluice owners have been
declining by reason of the low grade of ore worked at the mills, and tho greater econ-

' omy of operations thoro rendermg the tailings less valuable. Sudden freshets in tho
canons liave damaged this kind of property, and swept away accumulations of tail-
ings.—B. W. K.
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Tlio concentrations washed from the blankets are •worked in -pans,

and iisnally yickl from $18 or $20 to $30 per ton.

Treatment of tailings.—After passing the blixnket-tables, or other con-
centrating apparatus, the tailings accuumlate in reservoirs. The largest

of these are on the plains near the mouths of the canons. Thus two or
three reservoirs at Dayton, near the mouth of Gold Hill Canon, contain
at i)resent, perhaps, 400,000 tons of tailings ; the Carson reservoir, re-

ceiving the stream from Six-mile Caiion, contains not less than 200,000
tons. A smaller reservoir two miles up the canon was formerly esti-

mated to contain 100,000 tons; but a large portion has been swept away
by freshets. The assays of the slimy and richer parts* of the tailings

may show a value $25 or $30 per ton, while the coarse sands vary in

value from $4 or $5, to $12 or $15 per ton, according to the original char-

acter of the ore and the eUiciency of the mill process to which it has
been subjected. The contents of some of .the smaller reservoirs about
Dayton are said to have an average value of $10 to $18 per ton, though
the larger reservoirs are probably less rich, a number of assays giving
results varying from $0 to $13 i)er ton. The Carson reservoir has been
tested by many assays, varying between $7 50 and $25, averaging
about $13 per ton.

Tailings are usually treated by raw amalgamation, a business which
occupies a number of establishments. The largest of these is Birdsall's

Mill, at Dayton, vvhich was formerly a custom crushing-mill, with thirty

stamps and twenty Wheeler pans. The stamps are not now recpiired,

and ten or lifteen largo i)ans have been added, so that the mill can amal-
gamate 250 to 300 tons of tailings daily. The Carson liivcr furnishes
ample water-power.
Janin and lialdwiu's Dayton Mill, also at Dayton, has five McCone

pans, with a capacity of about 50 tons per day. It is driven by steam.
Each pan works a charge of 4,000 or 5,000 pounds and lour or live

charges i)er day. Sulphate of cop])er and salt arc sup])lied to the pans
with eacli charge, of the former 3 to 0 pounds per ton, and of the latter

20 to 30 pounds—a largo excess. The pans are covered and supplied
with steam, maintaining a high temperature. The yield is thought to
bo about CO per cent, of the assay value, which is said to average $l(J or

$18 per ton. From the accounts of this mill, it appears that during hve
months ending October 31, 180!), the quantity worked was 0,732 tons, of
Avliich the average yield was $9 75 i)er ton. The total expense, includ-

ing extraordinary repairs, (refitting mill and i)urchasing new pans,) was
$43,072, or $6 48 per ton. The current ordinary expense appears to
have been, per ton

—

For labor $1 40
Quicksilver lost 95
Salt 68
Sulphate of copper 05
Fuel 1 20
Castings 12

5 00

* The quality of tbo tailings in a reservoir is frequently affected by the proportion
of slinios rotaiiicil with tlio tailings. Thv. slimes remaining, by reason of their iiueness,
longer siispeiuU^d in water, may Kcttlo at the lower end of the reservoir, along tlie dam,
or they may b() carried over and either lost or caught in some other reservoir below.
The curious jihenomenon is thus i)resento<l of tho removal by the stream of the very
richest and the very poorest portions of the ore. But tailings containing a small pro-
portion of slimes, though they assay higher in consequence, do not always yic^ld uioro
under the ordinary i)an treatment—a eircumstanco which has ero now brought pur-
chasers and contraetora to grief.—K. W. R.
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The mill employs seventeen men, viz : one foreman, five amalgamators,

(three by day and two by night,) two engineers, one wood-passer, three

teamsters, (bringing tailings from the reservoir,) and five shovelers,

(loading teams and tnrning tailings over to dry.) The tailings here

treated are somewhat richer than ordinary, and require more chemicals.

Wood is also expensive here, costing $10, and more, per cord. Tailings

of lower grade, treated with less chemicals, more quickly, in mills of

greater capacity, and with cheaper fuel, would require proportionately

less outlay in running expense. Thus at Avery's tailing mills in Washoe
Valley, where wood is $G per cord, the cost per ton is said to be but $3 50.

Treatment of slimes.—All attempts to work slimes by raw amalgama-
tion in pans (i. e., without previous roasting) were for a long time un-

successful. This was attributed partly to the finely divided, clayey con-

dition of the material, by reason of which the quicksilver and amalgam
became coated with a slimy film, preventing amalgamation and causing

great mechanical loss of mercury
;
partly also to the probable presence

of the silver as sulphurets, as in the iirst-class ores, which require a
chloridizing roasting to prepare them for amalgamation. Boasting
being too expensive, under the circumstances, for slimes, this material

has been either mixed with tailings, (or thrown back into the battery

pulp,) and worked over in the pans, in which case it is impossible to say

how much of its value has been extracted ; or it has been allowed to run
off with the common tailings, and be caught, sometimes in the great

reservoirs at the canon moutbs, sometimes by special dams constructed

for the purpose.*
Within a year or two past, however, slimes have been successfully

treated in pans, without roasting, by a process which differs from the

ordinary pan amalgamation of fresh ores or tailings, chiefly in the quan-
tities of chemical reagents employed.t The mills of Messrs. Janin and
Mr. I. S. Parke, in Six-mile CaOon, have reduced with profit, in this man-
ner, large quantities of slimes.

In the Janin mill there are four McCone pans, receiving 2,500 pounds
of slime at each charge.f Twelve pounds of the sulphate of copper and
thirty-six pounds of salt are added with each charge, and the whole is

worked for two hours before putting in the quicksilver. Little or no
griiiding is required, as the material is already exceedingly fine ; the
muller is raised high enough to avoid unnecessary friction, and revolved
at the speed usual in working ore, the object being to keep up the cir-

culation of the pulp. After two hours the quicksilver is added in large

quantity, usually 300 pounds. The charge is then worked four hours
longer, and afterward drawn off into the settler ; when the amalgam is

collected, while the residue is passed through large agitators, before

finding its way to the tailing-stream, in order to save as much as possi-

ble of the escaping amalgam and quicksilver. The employment of so

much quicksilver, together with the clayey nature of the slimes, causes a
large loss of that metal, said to be about five pounds to the ton of

• It is uufortiinato that the plan of saving elimcs in reservoirs was not pnt in opera-

tion in the early days of Washoe :nining, when this material was enormous in quantity
and very rich. Jlillions of dollars were lost by this neglect, never to he recovered
unless the Carson River may he made to " give np its dead."—-R. W. E.

+ Messrs. Louis and Henry Janin deserve the credit of solving this problem, both
theoretically and practically. With characteristic intelligence and skill, they experi-

mented in the direction indicated by scientific principles, and opened to the limited
pan process a new realm of possible applications, the boundary of which is not yet
determined.—R. W. R.
tTho regular charge of ore would be 4,000 or 5,000 pounds; but slimes increase

•

greatlv in bulk on the addition of water.—R. W. R. "

H. Ex. 10 26
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slimes. This item and the liberal use of chemicals raise the cost of

treatment to probably not less than $12 per ton. The supply of slimes

is obtained by purchase from the mills,* their value being previously

determined by assay. It varies from $25 to $30 per ton; and the pur-

chase price for some time past has been from $3 to $5 per ton. It is

said that this process extracts upward of GO, and frequently 80 per

cent, of the assay value.

In Mr. Parke's mill a similar method is followed, except that wooden
pans, with riffled or corrugated wooden side-lining and cast-iron bottoms
are employed, and are said to facilitate greatly the disintegration of the

slimes, which tend to aggregation in tenacious clayey himps.

The roasting of slimes, though metallurgically a rational method, has
not been economically successful, in view of the cost of fuel and labor.

It has been attempted in the O'Hara furnace with pi"omising experi-

mental results, which were never Ibllowed up; and it has been proposed
to apply the Stetefeldt furnace t to this purj)ose. Ordinary reverbera-

tories are certainly too expensive.
Treatment of first-class ores.—The quantity of high-grade ore now

produced from the Comstock mines is so small that it but partially em-
ploys the single mill of Mr. Dall, in Washoe Valley. The process is di-y-

ing, dry-crushing with stamps, roasting with salt, amalgamation in bar-

rels, and retorting. | The roasting is performed in reverberatories, for

which the Stetefeldt furnace is a modern and more economical substi-

tute in use elsewhere.§ Pans are likewise employed instead of barrels

in other ]>arts of Nevada and in Colorado. At this mill, wood costing

$5 i)er cord, common labor $3 per day, salt 3 cents i)er pound, and
quicksilver C5 cents per pound, the price charged for reduction was $40
to $45 per ton, with a guarantee of the return of 80 per cent, of the
assay value of the ore. That is to say, the mill in effect purchases tirst-

class ore for 80 per cent, of its value, less $40 or $45 per ton, the
stipulated price for working, making its return in cash or bullion, with-

out any statement of the yield actually obtained.

CHEMISTRY OF THE WASHOE PROCESS.

This subject has been but little understood, though much discussed, a
fact which need not surprise us when wo reflect that the same is true of
the chemical reactions involved in the manufacture of iron, and, indeed,
of all processes which have grown up, step by step, out of the needs of
daily practice. The great difficulty in the way of reasoning from the
facts to the principles underlying theni has been the imperfection of the
data. Millmen have no time to make scientific, that is to say, carefully-

guarded and recorded, experiments. They are satisfied with profitable

results, and do not inquire into causes, except in case of loss. But the
most important sources of loss in the Washoe process, as employed on

* The discovery of a successful treatment for slimes had the effect of raisiugtho value
of this material in the estimation of tho owners of reservoirs ; and the Messrs. Jauiu
found it diliBcult to control a permanent supply at prices which vcould leave them a
sufficient profit, especially as tho margin of gain must needs be largo in a business
based upon the purchase of such material by assay. It is my impression that they
closed their mill last year on this account.—K. VV. E.

t For descriptions of these furnaces, see my report of 1870, pp. 743, 749.—R. W. E.
{ Essentially the " Reese Elver process," described in my report of 1870, p. 733.

—

E. W. R.

J Tho great saving in the cost of roasting, by the use of the Stetefeldt furnace, is in-

contestable ; but the full realization of this advantage requires an adequate supply of
ores. The supply of high-grade ores from the Comstock mines is at present far beneath
the capacity of a single Stetefeldt furnace.—E. W. E.
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Comstock ores, are mechanical defects in the apparatus and lack of

lionesty or faithfulness in the workmen. Hence, the best mechanic and
most vigilant overseer makes, in most cases, with but a slight addition

of metaUurgical knowledge, the best millman, and his little supersti-

tions about this or that chemical agent do not interfere with his gen-

eral efficiency. There is no doubt, however, that a careful study and
comparison of experience in this process would raise the general average
of its economy materially.

Mr. Arnold Hague contributes a chapter on the subject to the volume
of the United States Geological Exploration of the Fortieth Parallel, so

frequently quoted in the present report. His investigation of it is based
upon experiments, carefully conducted, on a small scale at the Sheffield

Laboratory of Yale College. Mr. Ellsworth Daggett, a practical mill-

man, assisted in these experiments, and two lots of ore, one of first class

from the Savage mine, and the other of low grade from the Kentuck,
were operated upon. In addition to these practical tests numerous minor
experiments were made to clear up doubtful questions of chemical

reaction. I shall quote the larger part of Mr. Hague's chapter. There
is no doubt of the general accuracy of the experiments, but there are

two possibilities of error in the reasoning. One is, that the ore tested

may not have been perfectly representative of the Washoe ores ; the

other is, that the small scale of operations may have afiected the re-

actions. The fact that native silver is not recognized in the analyses,

whereas this has always been considered an ingredient of the Comstock
ore, and has been held by some metallurgists to be the only or principal

form of the silver actually extracted by raw amalgamation, hints at the

first source oferror above mentioned. But Mr. Hague's treatise is admir-

able in the fidelity with which it reports grounds, as well as conclusions.

In condensing it, its peculiar value as a contribution to the body ot

trustworthy evidence on this important subject would be destroyed

;

hence the essential portions are ipioted entire.

Tho .average ore as it comes from the mines presents to the eye a mass of nearly
white, brittle, crumbling quartz, ranging in size from lino dust to xneccs that weigh
several pounds; occurring with it arc small fragments of wall-rock and clay, that im-
part a somewhat grayish tinge. An inspection of the ore piles at tho different mines
and mills generally shows the presence of iron and copper pyrites. Except in first-

class ore, which is always roasted before being sent to the amalgamating pan, it re-

quires a somewhat closer examination to detect well-defined specimens of other min-
erals, so finely are they disseminated through the entire mass. A more careful search,

however, will generally develop tho presence of blende, galena, and argentito ; more
rarely, polybasite and stephauite.
Samples of finely-crushed ores were subjected to a microscopical examination. Tho

following minerals were observed : quartz, small cubes and particles of iron and cop-
per pyrites, flakes of blende, and thin pieces of a dark lead-gray mineral, which were
determined to bo argentite.

In order to determine tho chemical and mineralogical composition of tho ore more
accurately, s,amples of carefully chosen first and third-class rock were subjected to a,

thorough analysis. The flrst-class came from the Savage mine, and was taken from a
lot of ore that had been crushed at Dall's Mill. Its assay value was $489 22. The
third-class ore came from the Kentuck mines ; it was obtained at tho mill from the
troughs immedi.ately after leaving tho b.atteries, in the same manner as the mill sam-
ples are ordinarily taken. The material used was selected from 300 to 400 pounds of
crushed rock, collected at intervals during a day's run of twenty-four hours. Its assay
y.aluo was $43 74.

The results of both analyses were as follows: No. 1, Savage oro ;* No. 2, Kentuck
ore

:

•Assayed by Mr. 'William G.-Mixter.
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Silica

Aliiniiiiii

Pioloxiilo <)f iron
I'rotoxido of manganese.
Liim)
Miignosia
Potash antl soda
Snlpliido of ziiio

SulpliitUi of lead
Siil](liido of silver

Sul)Hiilphido of copper. .

.

Oold
Bisulphide of iron

Moisture

83. 9.'> 91.49
1.25 1. 13

1. 'X, .83
.04
.8.5 1.42

2.82 1.37
1 23
l! 7,'-) .13
.:;« .02

1.08 .12
.30 .41
.02 .0017

l.SO .92
2. 3:) .59

100. 38 99. 48

No. 2.

No arsenic or antimonjjwas detected in either case, not oven after subjecting con-
sideraldo qniMititie.i to Slarsh's test. It is, therefore, inferred that stephanito and
j)olyl)asito \m .k both absent. It was found impossible to snparate the native silver, if

any was prcstait, from that (existing as argentite ; of the former none was observed,
l)nt the latter could be recognized under a glass; it is, Iherefori', all calculated as sul-

phide of silver. The sulphur obtained has been combined with the zinc as blende,
with lead as galena, with silver as argentite, with copper as subsulphide, and tlio

remainder with iron as bisulphide. The iron still remaining has been estimated as
protoxide. It was found impo.ssiblo to separate the metallic iron, coming from the
stamiis of (he batteries, from the sescpiioxide of iron, occurring in the rock and clay
material of the vein. The sub.stances found in both analyses are tlie same, with the
exception of there being no manganese in the sample from the Kentuck mine, the dif-

ferences being only the variable proportions of the same minerals. If in the two
analyses we reject the gangue and such matter as can b^ve no other influence upon the
extraction of tli<! i>re( ious metals than a jdiysical one, by atleetiug the mechanical con-
ditions in the grinding of the ore, or the consistency of the pulp, and consider only those
ingredients that may inlluenco the chemical conditions during tho operation in tho
pun, wo have the following:

Protoxid(! of iron

Hisulphide of iron

Subsulidii<le of copper
Sulphide of zinc
Sulphide of lead
Sulphide of silver

Gold

2. 4317

Chemical action ofincrairn and other reagents.—Tho oro of tho Comstock vein may bo
regarded as composed of the following

:

(iangne, quartz.
Jletal-bearing minerals of common occurrence : Blondo, galena, argontito, silver, gold,

iron pyrites, copper .pyrites.

Minerals of much more rare occurrence : Stophanite, polybasite.
The following (experiments were undertaken to a.scertain, as far as possible, tho notion

n]«>n Ihe minerals of the Comstock ores, just enumerated, of mercury, and such chem-
ical agents as ari^ emi>loyed in the amalgamation process, or may be fornn;d during tliO

ojier.'ition in the! pan :

Jlercury ami native silver, when rubbed together, unite easily.
Mercury and chloride of silver, the latter prepared in tho wet way, when brought in

contai t, form amalgam and chloride of mercury.
Mercury and argentite: The mineral was iirst pulverized and mixed with a little
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fine sand, the metal added, and the mass allowed to stand for some time; oeoasionally

rul)lied tosefhor in a mortar. Amalgamation ensued; it was, liowever, iuiperi'ect,

mncli of the mineral being unacted upon.
Merenry with stcphanite and jxilybasite, under the same condition.s as the last exper-

iment, gave similar results; the decomposition, however, appeared to be more com-
plete, probably owing to the more finely divided state of these minerals than the uioro

Bectile argentite.

The above exp(^rimonts with native silver, chloride of silver, argentite, ,and poly-

basite, were repeated witli merenry containing a small quantity of copper-amalgam in

solution. In the case of tlie two former there was the same action as wlien the ])Hro

metal was used; with the two latter the decomposition was more i)erfeet and satisfac-

tory.

Chloride of silver, argcutite, and stephanito were each subjected to the action of
mercury and fine metallic iron, with a constant application of heat. The energy dis-

played by the mercury was much more marked than when emidoyed separately. In
the case! of ( he cdiloridi', the decomposition was quite rapiil^ and the surface of the metal
reuniined bright and clean.

C'liloride of copper and pulverized argentite were allow<;d to stand together for ten
days, in the cold, with an occasional apjilieation of licat, at the end of which time, sv

small quantity of chloride of silver was formed. A trace of sulphuric acid was found
in the iiltrate.

Two grannncs of the pnlTerized mineral were also treated with a moderately eonceu-
trated solnl i(ni of chloride of copper placed in a liottle, with a tigbtly-litting stopper, to

prevent access of air. It was exposed for twenty-four hours to a temiieralure of 90^

centigrade. Suli)huric acid and sub-chloride of copper were found in tlie solution.

Chloride of silver was precipitated. After removing the soluble salts, by washing, tho
chloride of silver was dissolved out, by digesting it with aiiimonia. The residue gave,

by assay, .0!)9 grannncs of silver. Two grannncs of the mineral produced .1700 of )>uro

metal; showing that under the most favorable conditions but little over one-half of

tho silver was cliloridized. The application of heat greatly facilitated the decomposi-
tion.

Polybasite, after being subjected to the chlorides of copper solution, at tho ordinary
temperature of air, also yielded a small quantity of the chloridized silver.

Argentite was exposed to the same treatment, with sub-chloride i;f copper, as in tho
last experiments. In tho cold, decomposition ensued after standing several days. The
residue from two grammes of the mineral, subjected to the action of heat at 90° centi-

grade, without access of air, gave .1()55 of a granmio of silver, showing that only .OOd

had been chloridized.

Galena, in a pulverized condition, was digested with a strong mixture of salt and
sulphate of copper, and after standing I hree or four weeks, at the ordinary tempe!:!-

tnre, was liltercd. The residue, exhibited, besides the undecomposed mineral, a light

green oxychlorido of copjjcr, and a large quantity of sulphate of. lead incrusting tho
galena.

131endo was also subjected to a similar treatment. The solution wa.s found to con-
tain a considerable quantity of oxide of zinc, and but little copper. The residual
bleiule was coated with the same oxychloride of copper already noted iu the case of
the galena.
Two grammes of llio powdered mineral were placed in a llask, a .solution of five

grannncs of salt and seven of sulphate; of copjier added, .and exposed for two days to a
temperature of 90"^ centigrade. After remaining three days longey in the cold tJio

niuount of oxidci of zinc found to have been dissolved was .'iTB.") of a gramme. The
sanu) ex])erinient was repeated with the addition of one gramme of iron lilinjj;s. The
latter rapidly disajipeared ; metallic copper was precipitated, but was redissolved,
jirobably by the chloride of copper present, the sub-chloride being produced. Later,
the iron was thrown down as a basic salt. The oxide of zinc estimated iu tho solution
was .o250 of a gramme.

Iron and copiier pyrites are but slightly altered by the copper solutions. In practi-
cal operations at the mill they are found in tho tailings witliout showing any appre-
ciable signs of having b(;en attacked.

It will bo ob.served in the above experiments that the argentiferous sulphurets were
always more or less chloridized by the action of the copper salts.

In order to indicate more clearly the relative amount of dt coniposition produced by
the t wo chlorides of copper, tlui results are here brought together as follows : Two
gr.auimes of argentite gave .1705 grammes of silver. After treating two grammes of
the mineral with chloride of copper, tho residue gave .099 grannues of silver; after
treating two grammes of the mineral with sub-chloride, the residing gave .IG-'ili grammes
of silver; showing that in the former 58.0 per cent., ami in th(; latter, ii.9 per cent, was
chloridized. No sulphide of cop])er was detected in any of tin; residues examined ; sul-
phuric acid, however, was found in tho filtrate in several instances.

I'an eipcrimaits.—With a view to determine, if possible, some of tho problems iu-
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volvcfl in the action of mercury, common salt, and sulphate of copper, employed in the
decomposition of tlie Comstoek ores by the Washoe iirocess, the experiments described
in the following pages were undertaken upon two lots of ore, whose composition was
well known.

It was necessary, in order to make the investigations of any practical value, that the
material should be treated in such a manner as to imitate as closely as possible tho
operations carried out on a large scale at the mills, and at the same time to bo able to

repeat precisely tho same conditions as often as desired, and to know the exact results

of each trial.

Of the ores used, one was a lot of first-class rock from the Savage mine, such as is

ordinarily sent, on account of its high value and large amount of base metals, to Call's

Mill, for reduction by the barrel process, as described in a x>rovious chapter. Tho sec-

ond lot consisted of several hundred pounds of third-class ore from the Kentuck mine,
presented, for the purposes of the worli, by tho Kentuck Mining Company. Tliis low-
grade ore was selected as being well adapted for iian amalgamation

;
easily ri^duced,

containing but little base mtttal, and tlie rock from whicli it was taken yielding very
favorable results at tho mill. Both ores were carefully and thoroughly sampled, and
])assed through a fine sieve in order that they miglit be well mixed. Kepeated assays
were made until they had as uniform a composition as it was x)ossiblo to obtain. After
which, to prevent any settling of the heavier particles, both lots were jiut up in bags, in

quantities of 10 and 15 pounds each ; 'from several of these i)arcels assays were made,
ami the.resultsfound to agree. The Savage ore assayed, gpld, $134 35

;
silver, $354 87

;

total, $4SS) 22 per ton. The Kentuck ore assayed, gold, $18 85 ;
silver, $32 89 ; total,

$43 74 per ton. Tho results of the chemical analyses of both samples are given abovo.
A small amalgamating pan, such as is used in California for the purpose of experi-

menting upon new ores, was procured. It was made by Mr. Wheeler as a test pan,
and in all its essential features was similar to tho larger ones of his manufacture, cm-
ployed in milling operations. It was 18 inches in diameter, and capable of w'orking 20
pounds at a charge. A wooden tub, 3 feet in diameter, 18 inches deep, and provided
with four wooden arms, connected with and revolved by an upright shaft in tho center,
served to keep tho pulp in constant motion, and auswered all the requirements of a
settler or an agitator. A room with steam-power was secured and a mill upon a small
scale set up, which supplied all the necessary conditions of a larg(;r establishment.
The manner of conducting the operations was tho same in every case ; tho ore was

first placed in the pan, tho niuUer set in motion, water added to bring tho pulp to tho
proper consistency, and steaui admitted to a chamber below. As soon as tho pulp was
thoroughly heated, tho salt, suljjhate of coi)pcr, or such other chemical agents as were
employed, after being carefully weighed, were thrown in. The mercury was innnedi-
ately added, in a fine condition, being strained through buckskin. Caro was always
taken to maintain the pulp at the proper degree of cousistency, and to preserve a cou-
etaut heat, which was frequently tested by means of a thermometer i)lungcd into the
pan. A temperature of 185° Fahr. was found to act most advantageously. The pan
worked well ; the grinding action was perfectly satisfactory ; the ore being kept in ^
constant and rapid circulation, and the mercury finely disseminated through the entire
mass. The nuiller made 118 revolutions per minute.
The operation concluded, the pulp was drawn olf into tho settler, the pan thoroughly

washed out, or '• cleaned up," and every particle of amalgam removed.
An additional quantity of mercury was placed in the settler, and water poured in

until it was about half full. The stirrers made 30 revolutions per minute. Tho l)ulp
was withdrawn jit the end of four hours. The water, and tho very lightest material,
was allowed to escape, but tlio great bulk of sand and mercury was collected together
in buckets and separated by hand, to avoid all loss. In washing, the tailings were
made to fall njjon a slightly inclined table, or trough, so that if, by any accident, mer-
cury went over it could be easily recovered.
The quicksilver, after being washed free from sand, was strained through buckskin,

and the amalgam collected for retorting.
The difi'erence in weight between the mercury used in the pan and settler, and that

which remained at the conclusion of a charge, after adiling the amount retained in the
bullion, was in most cases scarcely appreciable. Owing to the well-known projierty
of mercury to retain a small portion of silver in solution, which the ordinary pressure
used in separ.ating the bullion fails to recover, the precaution was taken to have it all

previously primed or charged before addiug it to the pan. This was accomplished by
allowing the mercury and metallic silver to stand in contact for some time, and tUeu
straining oft' the amalgam formed.
The amalgam obtained from each experiment was weighed and put separately in

small sheet-iron cups. The immber of each charge being stamped plainly on the iron,
several of them were then placed together, on the bottom of a small cast-irou retort,
and the mercury distilled over. After the retort had cooled down the remaining bullion
was taken out and accurately weighed. Careful assays of each lot were made, and
always conducted with proofs, and tho metals separated by nitric acid in the usual
way.



AIETALLUEGICAL PEOCESSES. 407

From the amount and finennss of the bullion the actual value of the gold and silver

obtained from each charge is determined.
For the purposes of comparison it was considered desirable to maintain, as far as

practicable, the same conditions in each trial ; for this rc^asou there is very little

variety in the treatment with chemical agents, or the duration of the operations. The
relative amounts of salt and sulphate of copper employed have in every case been the
same ; one-half the quantity by ^yeight of the latter to that of the former.

A large excess of mercury and reagents were used in order to point out any marked
differences In the results, and at the same time to obtain the greatest possible yield of
the precious metals, without regard to the purity of the bullion, or the x)ractical ad-
vantage of the method.
The results are given in the accompanying tables; they are recorded precis. ly as

they occurred, although there are in some instances apparent errors:



Table showing tJie results of experiments upon Kentuck ore.

Us.
20
20
20
20
15
15
15
15
15
15
IS

15
15
15
15
15
15
15
15
15
15
15

15

Chemicals.

Oz.

Sulphate of
copper.

Oz.

H

Cu,CI
Cu.CI

CiijCl
( Fi O SO3 J )

(CuOSOs ii

Lbs.
4

4
G
0
4

4
4
4
4
4

4

4

4
4

4
i
4
4
4
4

4

4

Wrs.
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
S
5
S

5
4

4

Weight of-

Amalgam.

Grams.
31. 850
33. 810
23. 930
37. 2

'0

25.750
26.725
24. 240
30. S.tO

30.350
27.500
27.500
30. 500
30. COO
32. COO
33.400
30.000
33. 500
31.400
29.000
76.600
103.5
37.

36.5

Bullion.

Grams.
C.073
6.214
3.648
6. 62:)

5.322
4.903
4.490
G.811
0.967
5.707
5.275
5.035
5.730
5.830
5.830
6.723
3.855
5.598
5. 160

10. 000
31.205
5.760

6.053

Fineness of bullion.

21.2
21.4
31.8
13.2
14.2
21. 6

24. 0

22.8
2J.fi

28.2
24.8
20.2
20.2
18.2
16.6
12.8
14.2
1.5.6

22 **

12! 4

2.7
16.

23.

916. 4
940.2
960.6
966.0
967.4
960.0
971.8
689.4
670.0
968.6
972.4
973.4
955.2
947.4
887.2
727.2
904.8
899.0
963. 0
418.8
152.0
897. 8

906.2

907.6
961.6
992.4
979.2
981.6
9S3.2
996.4
712.2
693.6
996.8
997.2
993.0
975.4
965.6
9U3. 8
740.0
919.0
914.6
985.2
431.2
154.7
913.8

929.2

Cents.
07.28
07.5
07.78
05.7
04. 95
06.88
06.55
08.48
0&7
C9.3
07.66
06.44
00.49
07.05
06.43
0.5.33

03.52
07.30
06.49
08.24
05.60
06. 12

03.06

Cents.
23. 82
24.21
14. CO
26.53
21.33
19.56
18.05
19.48
19.35
22.92
21.27
20.70
22.71
22.91
21.45
20.29
21. 99
20.89
20.62
17.33
19.69
21.43

K.57

:tracted. Value extracted per ton. Per cent saved.
cent.

*« •0

'S
ilver.

Total.
Ivor. ield

per

H <3

Cffntg,

31. 10 $7 28 $23 82 $31 10 67. 09 72. 42 71.10
31. 71 7 50 24 21 31 71 69. 12 73.61 72. 49
22. 33 7 73 14 60 22 33 71. 24 44.39 51.05
32. 25 5 70 26 55 32 25 52. 53 75.3 73.73
26. 23 6 60 28 44 35 04 60. 63 86.5 80.11
26. 44 9 17 26 08 35 25 84. 57 79.3 60.59
24. CO 8 73 24 07 32 80 80. 46 73.18 74. 98
27. 96 11 31 25 97 37 23 104.3 78.96 85.23
23. 05 11 CO 23 80 37 40 106. 9 78.44 65.51
32. 42 12 67 30 56 43 23 116. 7 92.92 98.83
28. 93 10 26 28 36 38 62 94.57 86.23 83. 16
27. 14 8 58 27 60 36 18 79.14 83.93 82.73
29. 20 8 65 30 23 38 93 79. 72 92.06 89.00
29. 96 9 40 :«) 54 .39 94 86.63 92.85 91.08
27. 88 8 56 28 60 37 16 78.89 67.26 84.95
25! 62 7 10 27 05 34 15 05.43 82.24 78.07
27.51 7 36 29 32 36 68 67.83 89.14 83. 85
28.19 9 72 27 85 37 58 89.58 84.67 83.90
27.11 8 64 27 48 36 12 79. 64 83.55 82.57
25.62 10 98 •23 17 34 16 101. 19 70.44 78.09
23. 29 7 47 26 25 33 72 68.84 79.81 77.09
27.55 8 16 28 57 36 73 75.20 86.86 83. 97

30.63 10 75 30 09 40 84 99.03 91.48 93.37

Assay value per ton, gold $10 85
Assay value per ton, silver : . . . . 32 89

Total ~~i7Ti

Assay value per charge of 15 pounds, gold $0 08 15
Assay value per charge of 15 pounds, silver 24. 72

Total 32.87

O

H
I—

I

m



Table slwwing the results of experiments upon Savage ore.

Lbs.
15
15
15
15
15
15
15

10

Chemicals.

Oz.

Sulphate of cop-
per.

Oz.

CujCl
Cii.Cl

FoO SO,,?, I

CnO SOa i

TcOSOnS (

CuOSO,i5
Cu.Cl

Lbs.
4

4

4

4

4

4
4

ITrs.

"Weight of—

Amalgam.

Grams.
104. 750
109. 750
13,-1. 000
11,5.00

80.

184. 5
181.

C4. 50

07.4
ca.

87.

Bullion.

Grams.
SO. 030
27. 820
25. 190
19. 120
I.5. 930
29. 950
30. 030

II. 079

12. 739
11. aM
15. 450

Fineness of bullion.

43.2
44.4
45.4
58.0
64.4
35.0
34.6

00.

59.6
69.6
40.

945.0
948. 0
94.5. 0
928.0
933.0
950.0
951.4

915.8

917.6
917.6
934.8

990.2
993.0
991.0
980. 0
997. 4

985. 6
986.0

B75.8

977.2
977.2
974.8

Actual value extracted.

CenU.
61.89
83. 13
76.07
73.71
68. 17
70.80
09. 03

46. 50

50. 79
47, 04
41. 00

Cents.
81. 07

109. 45
98.80
73.63
51.48
118.10
118. 50

44.4

48.47
45.40
59. 94

Gents.
142.96
191. .57

174. 87
147. 34
119. 05
188. 90
187. 52

CO. 96

99.26
93.11

101. 01

Value extracted per ton.

$82 .13

109 43
101 44
98 28
90 68
94 40
92 04

93 12

97 20

101 58
95 28
82 12

§108 10
J 45 92
131 72
98 10
08 64
157 44
153 00

96 94
90 91
119 88

$190 02
255 40
233 10
190 44
159 52
251 64
250 04

181 92

217 00

198 53
186 19

202 00

Per cent, saved.

01.42
81. 48
75.50
73. 15
07.64
70.26
08.57

69.38

75.00
70.92
01. 12

30.77
41. 11

37. 11

27. CO
19.37
44, 33
44,80

25.03

27.32
25.64
33.78

Assay value per ton, gold $134 35

Assay value per ton, silver 354 87

Total 489 23

Assay value per charge of 15 pounds, gold $1 01. 01

Assay value per charge of 15 pounds, silver : 2 66, 81

Total 3 67, 81

O
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Notes accompanying the experiments upon the Kentuck ore.

Nos. 1 to 20. Fifteen pounds of mercury added to the settler.

Nos. 21 to 23. Ten pounds of mercury added to tlic settler.

No. 3. No reason is known for the low yield both of gold and silver ; the amalgam
looked well and the fineness was very high.

Nos. 8, 9, 10. These charges gave a higher gold return than any of the assays of the
ore. No sufficient explanation can bo assigned for the fact. The assays of the bullion

-were carefully repeated with the same results. Charge No. 10 shows the greatest dif-

ference between the assay and the yield, in which case it is less than fourteen mills'

worth of gold in excess of the amount assumed from the assay to be present. This

excess may probably be accounted for by errors in the manipulation tluit the ore was
subjected to during the treatment in the pan and settler. It is possible that the mer-
cury when strained yielded a trifle more gold than usual. Tlio fact is worthy of men-
tion that all the charges that show an excess of gold, with the exception of No. 20,

follow each other consecutively.

Nos. 17, 18. The sub-chloride of copper was added in a solution of salt. The quan-
tity of copper was"equivalent to the amount contained in one ounce of the sulphate of

that metal.
No. 23. The quantity of cipper corresponded to two ounces of the sulphate of the

metal.

Notes accompanying tlie experiments upon ilie Savage ore.

Nos. 1 to 7. Fifteen pounds of mercury added to the settler.

Nos. 8 to 12. Ten pounds of mercury added to the settler.

No. 4. The pan by mistake ran six hours instead of five.

No. 5. No cause could be assigned for the low return of bullion.

Nos. G, 7. The solution of sub-chloride of copper was the same as employed with
Nos. 17 and 18 of the Kentuck ore.

Nos. U, 12. The solution of sub-chloride of copper was the same as employed with
No. 23 of the Kentuck ore.

It must be admitted that the results obtained in the above experiments are not, in

all resiiects, satisfactory, nor do they i)oint out conclusively the action and value of
salt and sulphate of co])per in the decomposition of the argeutiferous ores by the
Washoe process. They throw some light, however, upon several important points.

In considering the results, as shown in the tables, the most marked feature is the
diflerenco in the yield of the gold and silver bullion extracted from the two ores relar

five to the assay value. There is, with but one exception, in every trial of the Ken-
tuck rock a higher yield than the requirements of the mines demand of the mills, and,
in most cases, it is very much larger than is usually returned under the most favorable
circumstances, in practical operatioii. This is probably owing, in a great measure, to

the large amount of mercury employed in xiroportion to the quantity of ore. The Ken-
tuck also gave as favorable results where mercury alone was used as when chemical
agents were added. This proves very decidedly the ability of quicksilver, aided by
heat and iron, to decompose the purer and easily reducible argentiferous minerals.

With the Savage ore it may be observed that the yield is in all cases not only very
much below that from the Kentuck, but lower than the average returns from the mills

upon ores that are not lirst subjected to a roasting process. This is imdoubtedly due
to the large perceutago of blende and galena present, with which the precious metals
arc in combination. . Tho use of chemical agents shows a decided improvement in the
production of bullion from such ores as contain large quantities of base metals. The
application of salt and sulphate of copper did not increase tho loss of mercury, although
in many charges large quantities were present in tho pulj). In the experiments con
ducted, with every possible precaution to repeat the precise conditions of a cluirge,

using the same quantities of salt, sulphate of copper, aud mt^rcury, the results differ as

widely as in those cases where the amount of chemical agents employed are much less,

or entirely abandoned. Tho cause of these great differences in tho yield of bullion

must be sought elsewhere than in tho varying amounts of the chemical agents used,
however important they may be, in certain cases, in aiding and assistmg decom-
position. A favorable yield undoubtedly depends more upfin the native condition of
the mercury than anything that is usually added to tho pulp. Charges 8, 9, 10, 11,

of tho Savage table, ran only four hours, which may in some degree accouut for the low-

yield. Charge 12 rau five hours with a somewhat higher result. It should be stated
that the mercury of charges 11 and 12 appeared to contain a small amount' of lead,

which may have rendered it partially inactive. Cliarges 21, 22, and 23, of the Kentuck
table, were discharged at tlie end of four hours, without any marked decrease in tho
production of bullion. It seems probable that in the case of the latter tho minerals
are all easily reduced, and tho amalgamation is practically accomplished in tho allotted

space of time. In the case of the Savage ore the base metals are but slightly attacked



METALLURGICAL PROCESSES. 411

by tliorinercnry, and require more time for any chemical changes before amalgamation
can take i>lace. There is considerable resemblance between Nos. 3 and 4 of the Savage
table, with a largo excess of salt and sulphate of copper, and Nos. G and 7 v. ith a solu-

tiou of the sub-ehlorido of copper. Tlie reason may be found in the fact that in (ho

former the chloride of copper formed would be quickly reduced by the iron to the state

of the sub-chloride, and similar conditions produced as in the case of the latter.

Chemistry of the process.—The action and value of common salt and sulphate of copper
in the amalgamation of argentiferous ores, by what is known as the patio process, has
always I)een a som(!\vhat disputed question. Numerous theories have been advanced
by metallurgists of long practical experience in Mexico, to account for the reduction of
the sulphide of silver by the methods adopted iu that country. The two which have
obtained the raoat prominence, and which chemists have received with most favor, dif-

fer very widely in the manner the decomposition is supposed to be accomplished.
The most plausible tlieoi'y, and the one now generally adopted, is that of Sonnen-

Bchmidt. He claims that the salt and sulphate of copper react upon each other, and
produce sulphate of soda, which is neutral in its action, and chloride of copper. This
latter salt then acts upon the argentiferous sulphide, and yields chloride of silver, sub-
chloride of copper, and free sulphur. The sub-chloride reduces a second portion of the
sulphide of silver, and causes the formation of an additional amount of the silver

chloride, and sub-sulphide of copper. The silver salt is then attacked by the mercury

;

calomel, or sub-chloride of nrercury, is produced, while metallic silver is set free, which
combines with a second portion of the mercury, as amalgam.
The following chemical equations show the reactions

:

NaCl + CuOSOa= NaOSOa -f CuCl
2 CuCl + AgS = AgCI -f CujCl -f- S
CUiCl + AgS= AgCl + Cuj S
AgCl-f Hg= AgHg + Hg,Cl.

Bowring, an English metallurgist, on the other hand, denies that any of the sulphide
of silver is chloridized, and asserts that before amalgamation takes place, metallic sil-

ver is first produced. He claims that chloride of copper, in contact with nuircury,

forms the sub-chloride of both metals. The sub-chloride of copper, in contact with the
oxygen of air, is converted into an oxychloride, which, in turn, acts upon the sulphide
of silver, and liberates the metal in a free state, by oxydizing the combined sulphur.
These reactions are expressed as follows

:

• 2CnCl+ 2Hg= CUi,Cl-fHg5Cl
Cn,Cl + 0= CuCl CuO
3 (CuCl CuO) 4- AgS= Ag -f SOa -f 3 CujCl.

Althougli oxychloride of copper may possibly bo found at times, there does not ap-
pear to bo any decided evidence that such is the case in practical operations, or that
it decomposes the sulphide of silver, while the experiments already recorded show con-
clusively that both the chlorides of copjier, under favorable circumstances, do chlori-
dize the argentiferous sulphurets. The experiments, however, would seem to indicate
that the action of the chloride of copper was much more intense than that of the sub-
chloride.*

• Mr. Bowring's very ingenious arguments may be found in Ure's Dictionary of Arts,
etc., vol. iii, p. G64. London, 1807. He urges the following considerations against the
theory of the formation of chloride of silver and its decomposition by mercury iu the
patio

:

1. Ores containing silver combined with chlorine only, are considered by Mexican
miners most ditiicult of reduction, causing thrice the loss of mercury, and rendering
the process much more tedious than those containing suljdiides only. The an)algam3
from chloride ores and from sulphide ores are very dillerent in appearance. The chlo-
rides iustautly attack the quicksilver, coating its globules with calomel—whereas sul-

l)hides leave it bright, pi'oving, as Mr. Bowring claims, that they are not transformed
into chlorides of silver during the process, and tljen decomposed by the mercury.

2. It is true that a strong solution of the chloride of copper, mixed with a solution of
salt, and i)laced in contact with 8uli)hide oi silver, will, alter some time, form chloride
of silver and sulphide of copper; but the amount of sulphate of copper introduced in
the patio process being sometimes less than one ounce and never more than eight
ounces, to 70 jjonnds ot water, could not give a sufiSciently concentrated solution to per-
mit this reaction.

3. An inspection of the formiila) given in the text shows that, on one hypothesis, sul-

phur is set free, and on the oth(!r, (Bowring's,) sulphuric acid is formed. That the lat

ter is really the case, Mr. Bowring claims on the strength of the following experiment:
Rich ore, containing sulphide of silver, is mixed with oxychloride of copper in a solu-

tion of common salt, and mercury is added at ordinary temperature. In about an hour
the whole of the silver will have become amalgamated, when, after sexiaratiug all the
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TIio application and modilicatiou of tlio amaI;;iiniation process, as practfccd in
Washoe, has oeeasioneil among experienced uiiU-nien great donht as to tlio benelieial

results derived ^'r^>m tlie nse of any chemical agents at jiresent mix('<l with tlic ore. This
donljt is occasioned, or at least strcngtliencd, by the growing custom of late years of
decreasing tlic quantity of salt and sulphate of copper addcid to tlic cliargo witliout

'

apparently diniinislnng the product of l>ullion. Many amalgannitors now abstain from
the nse of l)oth reageiits| others add a small ([uantity of the sulphate of copper, but no
salt. In a few instances, the custom is to throw in only a little of the latter, while in

many mills the rule is to cmjjloy a small amount of both 8ul)stance8, owing to a slight
prejudice against the abandonment of " chemicals" altogether.

The action exerted by these two reagents in the pan would ajipear clearly to indi-

cate that the bcn(!(its derived from their use arc partly to aid in converting the sul-

phide into chloride of silver, as in the ])atio, and partly to decompose such minerals as
arc but slightly attacked by the mercury. In the Washoe process, however, the large
quantity of iron present nuist tend greatly to jiroduce snb-ehlorido of copper almost as
soon as the chemical agents are thrown into the )>nlp.

Notwithstanding the importance of eonnnon salt and sulphate of copper in thep.atio,

nyd, under certain conditions, in the i)aii, their value nnist be considered as only sec-

ondary in the deconiitosition of a large proportion of the Conistock ores. The advan-
tages derived from their use are shown to be exerted chiefly npon such minerals as
blende ami galena, which arc but slightly attacked by the' mercury. But the amounts
employed arc in most cases too suuill to effect any very favorable results. On the other
hand, if a sullieiently iarge jjroportion of the reagents are consumed in the pulp, in

order to produce the beneficial returns, it is always at the expense of preserving tho
necessary purity of tho incrcnry. Tlu^ <piautity of salt deemed necessary by mill-men
varies from one-(|nartcr of a pound ni> to seven or eight pouiuls per ton. Scarcely any
two establishnicnts have the sanu; rule. Its action npon the ore, without snli)hato of
copper, in producing any mark(Ml results may w(01 be doubted. The eonsnuipfion of
the sulphate of copper al.so depends ujion the ideas of the aiiuilganiators, i)nt tho
amounts do not differ so widely as in the case of tho chloride of sodium. It ranges
from (me-(|uartcr of a pound to three pounds \kv ton.

The addition of the sulphate without salt is, of late years, a common practice. Tho
opinion among those who work their ore in this way is, that it gives a little better
y'w\i\ than when nu'renry aloue is employed, particularly when! tlie ore indicates tho
presence of galena in any considerable amount, in which case it is said to (piickcn tho
jnereury, and render it more energetic. Continued experience appears to dftfermino
this fact with a considerable degree of certainty. In working ores containing only a
small iiercentage of lead, the quicksilver very soon becomes dull and inactive, or, asit
is technically tenncd, it sickens, and the yield from the ])an is cou.seciuently low.
licad is one of (he most deleterious iru'tals in destroying the amalganiat lug itnergy '

of nu'nairy, and at the same time is very rapidly absorbed when the two nuilals are
brought- into contact. iSiilphatc of coi)per jMissesses, to a certain extent, the i)ro])crty

of exiicllinj; lead from nuMcnry, copper being amalgaunitcd and sulphate of lead formed
at the expen.se of the sulphuric acul of the coiiper salt. If a concentrated solution of
sulphate of coi)pcr be allowed to stand npon lead-amalgam the action takes place quite
rapiilly, mercury containing lead acting much more energetically upon the copper
Kolntiou than when i)erfectly pure. This salt, however, does not appear, under any
circumstances, to possess the ]>ower of com]detely driving out the lead. Another
advantage derived from the ad<liti(Mi of a snuill quantity of the sulphate of copper is

that mercury, under certain c<mditions, when exposed to the solution, forms a nunnto
amount of copper-amalgam, which causes tho metal to act with a somewhat greater
intensity in tlui decomposition of the silver sulphide than when perfcrctly )uire. Iron,
as a reducing agent, in the pan process, probiibly jilays an important ))art in bringing
about the favorable results ol>taim!d. This nuiy occur in three ways: First, it aids, in

a great measure^, tho decomposition of the chloride of silver; secondly, it reduces tho
cahuucl fonned during the operation ; the chlorine, (Combining witli the iron, goes into
B(dntion, and the heavy nnital is liberated. In this way it not only prevents a chemical
loss of mi'rcnry but also serves to kijcp the snrfaec of that metal bright and clean,

which otherwise might bo coated with a thin film of snb-chhuide, which would
greatly destroy its activity; thirdly, it undoubtedly assists directly in the amalgarna-

soluble salts by filtration, a test with chloride of barium i)recipitates sulphate of bar
ryta equivalent in quantity to the sulphur which has bcconns acidified.

Whatever nuiy be the case in the jiatio process, it seems to mo that liowring'a theory
docs not agree with the facts of the pan ])rocess. In this case, the <u'es of chlorido of
silver arc considered the easiest of reduction; and the bestnu'thod hitherto discovered
for the treatment of refractory ores involves their chlorimition lucparatory to anuil-
gaUKition. 15nt the notion that the jian reacfions are tins same as those of the ])atio,

though quite common, is not necessarily true. One great difference is in the amount
of exposure to the air, and this alone would be sulUclent to account for tlio prcsouco of
oxychloride of copper in the patio and not in the jian.—li. W. li.
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tion, wliore the two metals aro broiiglit into close cont.ict with the easily rcduciljlo

Kul|)liurots. The siiocessfiil and continned operations in Waslioo, witbont the aid of
any other chemical agents, sniliciently prove this statement. The experiments already
cited in treating argeutite and iron filings with mercury confirm the fact. Hiiraboldt,

in speaking of the amalgamation jirohlem in Mexico, draws attention to this point and
remarks npon tlie rapidity with which amalgamation was secured when the two
metals wore triturated together with argentite. This action of iron is obtained not
only from the constant agitation n>aintaine(l, which brings the pulp and metal in con-
tact with the sides and bottom of the pan, but also from the amonnt^f iron dissseni-

inated, in a line condition, through the ore, produced by the wear of the stamps, shoes,

and dies.

'I'his consumption of metal from the batteries and pans varies very much in the dif-

ferent mills, depending partly uiion the details of construction and grinding effects of

the ])ans and partly ni)on the hardness of the castings employed. The following ligures

from two mills servo to show the quantity of iron reaching the pulp from this source,

])er ton of ore worked. The quantity of ore treated is sutlicieutly largo to atiord a very
lair estimate of the metal consumed

:

Tons of ore worked.
Loss of iron in batteries.

(Pounds per ton of ore.)

Loss of iron in pans.
(Pounds per ton of ore.)

Total.

14, 000
12,236

2.78
2.10

9. 42
7. 14

12.20
9.24

The fine iron coming to the ore in this way is very considerable in proportion to the
other minerals present. If ten pounds per tou aro added from this source it is equal
to one-half of one per cent. In the Keutnck ore, of which an analysis has been given,
there is, including the iron from the batteries, less than 2i jjer cent, of ore-beariug
minerals present.

Mercury and iron, under the proper conditions, undoubtedly are the principal agents
in the extraction of the precious metals by the Washoe method. The results depend,
however, in a great measure, upon the mechanical treatments employed to reduce the
ore to an exceedingly tine state of division, and to maintain, with the prope^ degree of
consistency, a constant agitation of the entire mass; the essential conditicms of the
amalgamation being that the mercury should be thoroughly incorporated in the pulp,

and every particle of the reducible minerals brought in direct contact aud tritulated

with the metal, in the manner so well accomplished by the friction and grinding action
of the pan. The mercury should also at all times retain a bright, clean surface, free

from any liliu of metallic salts, such as sub-cliloride of mercury or sulphate of lead,

and ony coating of oil or grease. The slightest tarnish appears to retard very greatly
the activity of the metal. The iron, seems to act as an electro-chemical agent; the
immediate contact of the two metals, aided by heat and friction, causing a local electric

current, which renders the amalgamating energy of the mercury much more intense.

Mercury, when perfectly pure, does not apparently possess to so great an extent tho
power of taking np other metals, or of decomposing mineral combinations, as when it

holds a miinite quantity of some foreign metal in solution. Tho experience among
anuilgamators in Mexico is that tho yield of gold is increased by tho presence of
silver; also, that tho latter metal is extracted with greater facility if a considerable
proportion of the amalgam is already present. This opinion is held by most mill-men
in Washoe.

It is stated by some writers upon the question that silver is absorbed with increased
activity when copper is employed, and as the former is amalgamated the latter will be
expelled. Both iron aud copjjcr cause the formation of copper-amalgam. On tho
other hand, sulphate of copper exhibits a tendency to drive out lead. Karsten men-
tions tho property of this salt to purify the mercury from both zinc and antimony.
Any one who has witnessed the intensity which 'soduim-anuilgam exerts caimot fail to

have been impressed with the rapidity with which it attacks gold, silver, and silver

compounds
;
yet its application in Washoe, in )>ractical operations, did not give such

results as would warrant its general introduction in tho process.

Although the presouci! of a small quantity of several metallic bodies enhances tho
annilgamating energy of the mercury, yet a slight excess " sickens" it ; thr.t is, it loses

its (luidily and becomes dull and inactive. The peculiar phenomena attending the
mercury, by which both eh'ctro-positive and electro-negative metals aro absorbed, aud
the eifects which they produce in increasing or neutralizing its action, aro very little

understood.
The loss in quicksilver 'luring the operation arises from two sources; tho one me-

chanical, the other chomtcul. The former depends largely upon the manner in which
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the final washing from the pv.lp i8 conducted; iho separation heing more or less per-

fect according to the skill and care with which it is executed. A considerable quan-
tity of the metal, however, is so cnt vip and ground to such a fine state of division that
it is impossible to save it. Tlie chemical loss is occasioned by the formation of tlio

chlorides of mercury, which escape with the tailings.

In the patio the chemical loss is frequently very considerable; the amonnts of com-
mon salt and magistral employed are large, while, at the same time, there is no reduc-
ing agent jircseut to act upon the calomel formed, as is the case in the pan. In the
patio tlie loss is jaid to increase in proportion to the ricliness of the ore in the sulphur-
ets of silver, owing to the fact that for every atom of cliloride of silver reduced by the
mercury a correspouding'atom of tlie latter metal is consumed as snb-chloriile.

In the Waslioe process tlie chemical loss would seem to be small in proi)ortiou to the
entire consumption. This is prol)ably duo to tlie beneficial effects of the iron, which
combines with the chlorine of the calomel, setting the quicksilver free.

The more the metal is ground the more it must be cut up, and the greater the diffi-

culty in recovering it. Now, if the consumption of iron is assumed to measnro tho
grinding effect exerted by tho pan, the relation between tho loss of mercury and that
of iron should be, in a certain degree, jiroportional.

Tlie following table, compiled from the results of several mills, furnishes some inter-

esting details in regard to tho loss of mercury

:

Part 1 shows that the loss of mercury is independent of tho consumption of chemical
agents.
Part 2 shows that the loss of mercury is, in some measure, dependent upon the con-

Bumptiou of the iron of tho pan.

•

Tons of ore.

1. 2.

Pounds per ton of ore. Pounds per ton of ore.

Salt.
Sulphate of

copper.
Sulphuric acitL Mercury. Iron. Mercury.

5,400
8, fi05

4, 713
*

35, 000
7.523

0.33
9.00

0.33
1.74
1.52
3.00
1.38

0.18
0.31

1.54
1,39
1. 34
1.33
.79

9.42
9.79
9.39
7.50
7.14

1.54
1.38
1.38
1.33
1.00

The following is tho result of an analysis of some artificial crystals of Washoe amal-
gam:

Mercury 7.5.04

Silver 24.18

Gold 77

They have the composition, very closely, of three atoms of mercury to one of silver.

From the foregoing considerations of the iiriucipal features of the Washoe process it

appears

—

Tliat the ore consists chiefly of native gold, native silver, and argentiferous sul-

phurets, associated with varying proportions of blende and galena. ,

That the action of chloride of sodium and sulphate of copper iu tho pan produces
chloride of copper.
That the presence of metallic iron necessarily causes the formation of the sub-chlo-

ride of copper.
That both tho chlorides of copper assist in the reduction of the ore by chloridizing

the sulphurcts of silver, and in decomposing the sulphurets of lead and zinc.

That snlphate of copper enhances tlie amalgamating energy of m<!rcury, by causing
the formation of a small quantity of copper-amalgam. It also tends to expel the lead.

That notwithstanding the importance of chemical agents, as above indicated, tho
quantities added to the pulp, in the ordinary practice of W.ishoo mills, are too small to

effect any very beueUcial results.

Tliat mercury and iron, aided by heat and friction, are the principal agents in tho
extraction of the precious metals by tho Washoe process.

That tlie essential conditions in tho amalgamatiou of the gold and silver are that tho
mercury bo kept perfectly bright and pure, iu order to produce a direct contact of that
metal with the iron and sulphide of silver.

Tliat tho consumption of mercury in the Washoe process may bo considered chiefly

a mechanical, and, only to a limited extent, a chemical loss.
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Tlic Washoe process in Owyhee, Idaho.—I am indebted to Mr. John M.
Adams, the superintendent of the Owyliee and other mills at Silon City,

Idaho, for interesting notes upon certain details of the pan process as
practiced by him.
The chemicals employed for different purposes connected with the

amalgamation are salt, sulphate of copper, sulphate of iron, sal am-
moni;M', suljjhuric acid, potash, gum catechu and cyanide of potassium,
of which sal ammoniac and sulphate of iron are used by some mill-meu
of the district, but not by Mr. Adams. Chemical action is also due to

the quicksilver, the iron pans, the friction of the grinding surfaces, and
the heat given by the introduction of steam.
The exact effect of some of the chemicals is a moot question. Mr.

Adams, whose scientific traiTiing and practical experience entitle his

opinion to great respect, speaks .substantially as follows concerning tlie

subject, as connected with the Owyhee ores.

He does not think that salt alone chloridizes the ore in the pans,
though it exercises a stimulating effect of some kind upon the amalgama-
tion, as ho has i)roved to his own satisfaction by working different

charges of the same ore with nothing but quicksilver, and with nothing
but salt and quicksilver. He finds, however, that the effect, though
decidedly beneficial, is not very strong. I am inclined to infer from
these observations that the salt does decomjiose, and therefore chloridize,

certain minerals in the ore, possibly blende and galena, and that these
minerals are minor elements of the ore.

Sulphate of copper, when added alone to the quicksilver in the pan,
assists the amalgamation. This Mr.Adams explains as follows: the sul-

phate of copper is decomposed in contact with the iron of the pan, form-
ing sulphate of iron and metallic copper ; the latter continues the de-
composition of already partially decomposed silver sulphurets in the ore.

But this effect does not amount to a complete reduction of the silver

sulphurets
;
which, indeed, cannot be accomplished with either salt or

sulphate of copper alone.

These two chemicals together, however, give rise to a strong reducing
agent, the sub chloride of copper. Mr. Adams finds that this substance,
employed in the proper proportion and for a sufiicient time, will entirely
reduce any of the minerals of silver, except those containing antimony,
which salt and sulphate of copper, even employed together, fail to
attack.

Any effect from sulphate of iron or sal-ammoniac he has failed to
discover. Sulphuric acid will, to a certain extent, decompose sulphides
of iron and copper, thus freeing some gold ; and it attacks in a similar
manner argentiferous compounds of iron, lead, and copper which do not
contain antimony. Moreover, if kerosene, tar, or machine-grease, gets
into the pan with the pulp, sulphuric acid will destroy it, and thus pre-
vent the contamination of the quicksilver, which is detrimental to amal-
gamation. This acid also serves to keep clean the surface of the iron of
the pan, which is thus euabhsd to exert continuously the reducing
action.

Frequently tallow, grease, and candle-ends are brought in the ore from
the mines, and pass into the pulp, where, if not counteracted, they will
coat the mercury. The use of potash in the pan destroys the grease,
and frequently, in drawing a charge into the settler, a thick scum, like
soft-soai), will be seen floating on the surface of the liquid, while the
quicksilver comes out perfectlj' clean and as bright as a mirror.
Cyanide of potassium has a beneficial eflect in the pan; but its use in

adequate quantity is too expensive at present prices. It may be em-
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ployed with advantage, however, to clean the qnicbsilver, or to collect

it when floured or granulated. Gum eatechu also is a cleansing agent.

The 7nill i)rocess at Owyhee is essentially the Washoe process. In the
Owyhee mill the ore is broken in a Blake crusher, and delivered to the
stani]) batt('ries, where it is pulverized with water, and discharged
though screens, having 144 holes per square inch, into tanks. In these
t!ie pull) settles, and the water passes through otlier settling-tanlis and
out of the mill to the sliuie reservoirs, of which there are five. In these
the light slimes are precipitated, to be reconveyed by means of a tram-
way, bull-wheel, rope, and car, to the niill for fnrthei' treatment.
The ])ulp is" taken by means of a car from the battery-tanks to the

pans. Here it is mixed, ground, and amalgamated for six hours, steam
and chemicals being employed to assist (he process. From the pans the
charge passes into settlers, thence into agitators, thence to Ilungerford
concentrators and livans's riffles; and finally, the tailings pass over a
string of blanket-sluices. The average yiehl of this mill, without reck-

oning the results of the reworking of the slimes, is !)2 per cent, of the
fii'c assay. This must certaiidy be regarded as the most successful ap-

plication of the Washoe process in the countiy. Tlie character of the
ores no doubt facilitates their economical reduction ; but the extraordin-
ary eUiciency of the mill is certainly due in large part to well-constructed
machinery and to most skilll'ul and faithful sui)erintendence, coupled
with constant study of the mechanical and metallurgical problems in-

volved.
Those who find in the supposed imperfections of this or that process

an excuse lor heavy losses of the precious metals in reducing ores would
do well to note such instances as this and profit by the examph;.
The Washoe process, as practiced by the Meadow Valley Mining Com-

pany in Ely District, Nevada, is described in the article upon Lincoln
County iu this report.
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CHAPTER XIV.

CHLOEINATIOJSr.

The extraction of gold by clilorination was introduced by the cele-

brated metallurgist, Plattner, a professor in the School of JMincs, at Frei-

berg, Saxony. It is iDracticed in a few localities in Silesia, Hungary,
Transylvania, etc., and is acknowledged to be the most complete method
of gold extraction on a large scale. It was first introduced in this coun-

try, thirteen years ago, by G. W. Dcotken, of Grass Valley, California,

a skillful metallurgist, who has added some mechanical improvements to

the process, and successfully overcome many difficulties arising in its

local application. In the present chapter a general outline of the method
Aviil be given. For more detailed information recourse may be had to

the work of Mr. Guido Kiistel on Concentration and Chloriaation, pub-
lished in 1808 at San Francisco; and for later improvements and partic-

ulars not contained in that work, to Mr. Deetken himself, who still

resides in Grass Valley, and may be considered the best authority on
the subject.

The principle involv^ed is the trjiiisformation of metallic gold, by means
of chlorine gas, into soluble chloride of gold, (the aurum ])otahile of the
alchemists,) which can be dissolved in cold water, and precipitated iu

the metallic state by sulphate of iron, or as sulphide of gold by sul-

phureted hydrogen gas. This precipitate may then be filtei-ed, dried,

and melted with suitable Uuxes, to obtain a regulus of malleable gold.

From this brief statement, it follows that the following conditions are'

necessary to the success of the process :

1. The gold in the material subjected to the chlorine must be iu a
metallic state, and accessible to the gas.

2. There must be no other substances in the charge which will unite
with free chlorine, since this would occasion a great waste of gas, and a
failure in the desired separation of gold from other nietals.

3. There must be notliing in the chlorine employed which will attack
and render soluble other metals or bases ; since this would render the
subsequent solution and precipitate impure.

4. There must be no reaction in the mass treated with chlorine which
will prematurely precipitate the gold before the final solution is obtained
and drawn off.

5.
' In a word, it is required that all the gold, and, if possible, nothing

else, shall be obtained iu the final solution. Precipitation and melting
then present no special diliiculties.

The process naturally divides itself, therefore, into the preparation of

the ore for the action of chlorine ; the preparation of the chlorine; the
chlorination proper ; and the lixiviatiou, precipitation, and melting.

PKELIMINAEY TEEAT31ENT OE THE OEE.

Ores, consisting of quartz and free gold, without admixture of other
earths or sulphurets, require no further preliminary treatment than
reduction to powder. As the material subjected to chlorination has
almost invariably been concentrated mechanically belbrehand, )io appa-

n. Ex. 10—27
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ratus for crushing or concentration is iisuallj- connected witli cblorina-

tiou works. In this account it will be assumed that the raw ore has in

all cases been finely pulverized.

Ores containing sulphurets or arseniurets are prepared by roasting.

That this class must comprise most of the ores treated by chlorination

is evident vi hen it is considered that the presence of these compounds
is the chief obstacle to successful amalgamation, and that the concen-

tration of the tailings from amalgamating mills is practically a collection

of the sulphurets and arseniurets which they contain.

The object of roasting is to convert the base metals into oxides that

will not unite with the chlorine, and to leave the gold in a condition

suitable for its chlorination. The latter object may be defeated by one

of three causes. The gold in the ore may be in coarse particles, which
chloridizo too slowly for practical economy. For this reason, ore con-

taining coarse gold is not treated by the chlorination process. Again,

the gold may be alloyed with silver, the chloride of which is insoluble,

and may form a coating upon the particles, preventing the complete

chlorination of the gold. Kustel thinks that gold of very low fineness,

containing from 40 to 50 per cent, of silver, will probably resist the

chlorination, unless it is in the finest state of pulverization. In such a

case, as indeed wherever there is silver to be extracted, some modiflcar

tiou of the riattner process, such as the lixiviation with chlorinated

brine, must be employed. This will bo alluded to hereafter. Finally,

it is possible, though perhaps not denienstrated as yet, that other sub-

stances, such as oxide of iron, for exami)le, may coat the gold and hin-

der the action of the chlorine. This evil (if it exists) is ix'medied by
an addition of salt in roasting. I speak with some doubt on this

point, though the efficacy of the use of salt in roasting some ores for

chlorination is undoubted. But the nature of this benefit may be other-

wise explained than by supposing it to consist in the removal of a coat-

ing from the gold. If the latter were the case, then, it seems to me,

salt would always be necessary in tlie preliminary roasting ; but this is

not the case. Experiments in Colorado (see page 340 of my last report)

have indicated that acoating is left upon gold in the roasting of auriferous

sulphurets, that it is probably oxide of iron, and that it may be removed
by the addition of salt toward the end of the roasting;* but while

this coating may be sulllcientto prevent close contact of gold and quick-

silver, and so hinder amalgamation, it does not necessarily follow that

it will prevent the action of chlorine gas.

Turning to consider the first object of roasting, the oxidation of the

base metals, we find that it must be conducted with great skill and care

to insure the success of the subsequent chlorination. The following

* Of the beneficial effect of salt in the roasting of auriferous ores, preliniiuary to

anialg.auiation, I entertain little donbt. Tlio experiments in Colorado, here referred to,

were tlios<! of Mr. Bruckner, with liis roasting-cylinders. They are, perhaps, corrobo-

rated by the unexpected results of the liist Stetefeldt furnace, erected at the Twin
River Mill, Nyo County, Nevada, and tested upon silver ores. It was found that the
pan ainalfiamatiou of the roasted ore yielded a small percentage of gold in the silver

bullion, which had not been the case when ordinary reverberatori(!s were used. In
this case, however, salt was employed in the rcvcrberatorics as well as in the Stetefcldt

furnace ; and tlie only explanation I can at present suggest for the dillerencc in results

is, that the finely pulverized condition of the ore in tlie latter, and the complete access

all'orded the chloridization agents to cacli particle, cttect a complete chloridizing, and
allow an action upon fine particles of gold not secured in the ruder reverberatory pro-

cess. The reverberatorios used in chlorination works, however, differ from those in or-

dinary silver-mills, and tlio roasting is more careful and thorough. In tliis case, salt

added in the latcstaucs of the iirocess may bo more lilcely to act upon the sujiposc^d coat-

ing of the gold. But its true function under such circumstances is, I think, in its

action upon magnesia, lead, aud perhaps lime.
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conditions are involved, together with others, less important, or less

peculiarly characteristic of this process

:

1. In all roasting operations a high initial temperature is likely to

cause a sintering of tUe suli)liurets, and a ibrmation of matte, which
cannot bo oxidized without a new pulverization. Tliis evil is i)articu-

larly to be dreaded when galena is present. A low lieat and diligent

stirring are therefore required at the beginning of the process.

2. Under these conditions, the sulphur of the sulphntvts is. set free,

combining witli the oxygen of the air to sulphurous acid, which escapes
in gaseous form, and to sulphuric acid, which unites with the oxidized
metals (especially iron) to form sulphates.

3. The sulphate of iron (protoxide) is, as has been already remarked,
a precipitant of gold from its chloride solution. Hence its presence in

the roasted ore will defeat the object of chlorination and lixiviation

;

and it is therefore necessary to destroy the sulphates. This is accom-
plished by gradually increasing the temperature until a point is reached
at which these combinations are dissociated. The formation and sub-

sequent decomposition in the charge of arseniates is governed by simi-

lar laws.

4. Lime and magnesia, as well as lead, exert an unfavorable influen<'e

on the chlorination, after roasting. For some time after the process had
been .successfully employed in Grass Valley, the concentrated sulphiirets

from the Eureka mine, in that district, presented a mysterious obstacle

to its application. Chlorine was absorbed by tliem after roasting; but
it seemed to be wasted upon some other substance than the gold. Yet
the oxidation in the furnaces ai)])eared to be reasonably complete. Mr.
Deetken, who was called into consultation, succeeded in overcoming the
difficulty, and became the manager of the chlorination works of thecom-
panj'. According to his experiments, it seems probable that lime, mag-
nesia, (and lead oxide?) are attacked by the chlorine, forming hypochlo-
rites, oroxychlorides and chlorides, after the nuuiner of alkalies. Mag-
nesia, at least, undoubtedly shares with the alkaline bases this property
of combining with chlorine. The indifference of the ordinary metallic
oxides may, perhaps, be less complete than has been usually supposed.
In the case of the Eureka sulphurets the troublesome constitueut ap-
pears to have been magnesia from the gangne or country rock. The
cure was the addition of salt toward the close of the roasting, and at high
temperature, by which means the magnesia (sulphate ?) appears to have
been chloridized.

5. The presence of any soluble metallic salts is injurious, since they
at once react upon the oxide of iron, and the latter precipitates the gold
from its solution before lixiviation.

0. Chemists understand that metallic oxides, which do not readily, or
do not at all, react with chlorine to form chlorides, may decompose
readily with hydrochloric acid, since the latter contains hydrogen, which
satisfies the oxygen of the base. To explain the matter rudely, (and
according to the old-school formulas which are still current among me-
tallurgists,) the equation 11 0-fCI=RCl+0 repi'csents a reaction which
practically does not take place, the affinity of the metal for chlorine not
being sufficient to expel tree oxygen. But in the reaction expressed by
E O-fH C1=R Cl+ ll O, the affinity of the metal for chlorine is reiinforced

by that of hydrogen for oxygen, and the formation of a metallic chlo-

ride and of water simultaneously occurs. But this formation of any
other soluble chloride than that of gold is to be avoided, because it

leads, as I have indicated, to a premature precipitation of gold. Hence,
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tlit> cliloiinc gas employed iu this process must be carefully freed from
iiiuiiatic at'.id.

7. ]\Iuriatic or liydrocbloric acid acts injuriously in another way,
namely, wlicn by reason of incomplete roasting the charge contains
metallic suli)hurets. Decomposing these, the acid produces chlorides,
setting free sulphureted hydrogen gas, which is a precipitant of gold
from its chloride solution.

8. Tlie. free chlorine is both annoying and destructive of healtli.

Care should therefore be taken to ventilate the worlcs thoroughly and
to protect the worlcmea as much as possible against the inhalation of
the gas.

The roasting is performed, as I have said, in a reverberatory furnace.
This kind of furnace derives its name from the fact tliat the ore treated
in it lies upon a liearth, over which is a low arched roof; and the flame
from the fuel in the lire-place at one end, passing over a dividing wall
called the fire-bridge, " reverberates" aloug the roof, and is reflected
upon the charge. In a niuflie-furnaco the flame is not allowed to come
iu contact with the ore, but surrouiuls and heats the muffle or small oven
containing the latter, while the actual oxidation is ettccted by fresh air

introduced from outside. Isaturally there is a loss of heat in this form,
and the reverberatory, Avliich gives in the case now under discussion
equally satislactory results, is preferred on account of the saving of
fuel. The Gerstenlioferor the Stetefeldt furnace may perhaps hereafter

be applied to this use with still greater economy.
Kiistel gives several examples, with descriptions and diagrams, illus-

trating ditt'erent forms of reverberatories employed. They may be class-

ified as single and double furuaces. The latter has two hearths, one
over the other ; and the roasting is begun upon the upper and flnished

upon the lower hearth. The furnace erected by Mr. Deetken at the Eu-
reka works, which appears to be one of the best forins, has the lower
hearth placed, not immediately under the upper, but in continuation of

it, on a level 7 feet 10 inches lower. The two are connected by a
step-flue. The upper hearth is 0 feet wide by 3i) long, and has six
working-doors on each side. Through tliese the charge is stirred and
])ushed along, as desulphurization advances. The lower hearth, imme-
diately next the fire-place, is nuich shorter. Here the final roasting
takes place, with the addition of salt. A draught through the whole is

maintained by means of a chimney 2,1 feet high and 28 in(;hes square in

the clear. Mr. Kiistel says of this furnace that it requires more room
than tlio ordinary double furnace, but the work of stirring is less tire-

some, since the roaster is not obliged to step constantly up and down.
Another advantage is the extent of the upper hearth, which receives
nine tons of ore without difliculty, whereas the charging of a furnace
two (or even three or four) stories high is troublesome if not lavored
by sloping ground. It takes about twenty hours to llinsh the i-oasting

of a charge of 2,01)0 pounds of sulphurets ; but by employing a large and
long furnace, such as is here described, over ten tons can be treated
continuously, the latest charge receiving its preliminary while the earli-

est receives its final roasting.' The capacity of such a furnace appears
from the Ibllowing brief description of the process, nearly as given by
Mr. KUstel.
The heat in the lower hearth is always kept bright. One ton is

roasted below, and about nine tons are sju-ead on the upper long hearth.
Two roasters are constantly at work, mainly at the separate hearths,

but together, when required, at either. The ore on the upper hearth is

pushed along as the process proceeds, until it arrives at the flue leading
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down to the lower hearth.* At this point it contnins oxides and sul-

phates, with a small portion of uudecomposed siilplinrets. The i)rcvi-

ous charge on the lower hearth having been withdrawn, the eiiarge

nearest the Hue (one ton) is pushed down and spread upon the lower
hearth. Here at a lively heat, and with active stirring at intervals, the
base metals are converted into oxides in about eight hours, and the
charge is fnially withdrawn into an iron car. As soon as a cliarge is

drawn into the lower hearth, the following charges are moved forward
in succession, and space is thus left nearest the chimney, at the remote
end of the upper hearth for a new charge of one ton of raw sul])hurets.

The capacity of the furnace, with two roasters constantly emi)loyed, (or

four in twenty-four hours, is therefore three tons, while that of an ordi-

nary single reverberatory, employing one man, (or two in twenty-four
hours,) is but little more than one ton.

The roasted ore is removed in the iron car to a cooling floor. In Mr.
Deetken's Eureka Works this floor is in front of the furnace, and very
near, so that the removal can be effected directly.

PREPARATION OP THE CHLORINE.

• The chlorine gas is prepared from peroxide of manganese, salt, and
sulphuric acid, in a leaden vessel. The proportions for a charge of three

tons of roasted sulphurets are given as follows

:

Pounds.

Peroxide of manganese, (pulverized) oO
Common salt, according to quality 30 to 40
Sulphuric acid, 6(3° B 75
Water 45

The water, salt, and manganese are introduced first into the generator,

which is covered with a curved lid, fitting in an annular water-joint.

Through this cover two lead pipes communicate with the interior, that

is, with the open space above the mixture. One is a safety-tube or

funnel-tube, bent twice upon itself and terminating above in a funnel,

through which the sulphuric acid is introduced. Tlie other is the pipe
conveying the chlorine to the vat. A vertical shaft or rod through the
center of the cover carries a pair of arms, with teeth, used by revolu-

tion as a stirrer of the charge.
The sulphuric acid is introduced in successive small quantities, as

needed to maintain a lively generation of gas. Theformulaofthe reaction

is, MnO.-fNa (31-1-2803= Mn OS Os-l-NaOS 'Jj-f CI, [or, according to

modern chemistry, (NaCl)2-i-(n2(a04))3-fMn02=Mu(SO,,)-l-Na2(S64)-(-
(H30)2-^-Cl2. Sec Barker's Chemistry, par. 140.] Alter all the acid

lias been added, when the action flags, it may bo stimulated for a
while by a moderate fire under the generator. Instead of the ingredients

above named, the chlorine may be produced from one i)art peroxide; of

niangan<!se, two parts muriatic acid, and one part sulphuric acid, diluted

with one part water.

The gas escaping from the generator is purified of muriatic acid by

* Mr. Kiistel says the charge is exposed to the preparatory roasting for about twca-
ty-four liours on tlio upper hearth ; but I cannot understand how this can be the case,

since the rate of its advance; depends entirely upon the removal of the earlier charges,
and this is regulated by the linal roasting on the lower hearth. AVith r(!gard to tho
hitter, he says (section 59, p. 2r>0) a ton can be drawn out every eight hours, that is,

three tons in twenty-four hours. As the charges are introduced at tlio same rate on tho
upper hearth, it follows that if the upper hearth carries, as he says, nine tons, each of
theui must remain upon it 9 X 8 =72 hours. It is my imiiression that tUe quantity of
oro on tho upi)cr hearth is not so large as this.
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" washing " it tlirough an arrangement almost exactly like a pneumatic
trough, by which it i)asses through a stratum of half or thrcc-(iuarters of

auiuch of water. Tiiis absorbs the muriatic acid, aud a proportion of

the cldorine, (about volumes.) Warm water takes up less chlorine,

aud even a saturated solutiou of chlorine will still absorb muriatic acid.

Fi'oin the purilier the gas is conducted to the vats or tanks.

CHLOKINATION PROPER.

After the roasted ore has become sufficiently cool it is dampened with
4 or 5 per cent, of water, which, it is claimed, facilitates the mechanical
])assage and the chemical activity of the chlorine. It is then sifted into

the cidorination vat. The sieve used for this purpose need have no
more than 7 to 8 meshes per linear inch.

The European authorities say that the vessels used for chlorination

must not be of wood or metal, and recommend earthen pots or bottles.*

This is troublesome and expensive, comiiared witli the sini])le treatment
in vats employed in this country. The reason for the usual i)rohibition

of wood has been, I i)resume, the amount of gold solutiou which it would
absorb ; but Mr. Deetken has com[)letely overcome this evil by the sini-

])lo exi)edient of coating the inside with equal parts of pitch and tar.

Thus, instead of small earthen pots, ho is enabled to use largo tanks,

holding several tons of roasted ore. These are circular in form, and
])ossessa false bottom, about 1 inch fi'oin the real one. Upon the false

bottom, which consists of boards placed about one-eighth of an inch
apart, and pierced with half-inch holes from 10 to 12 inches apart, is

spread a layer of clean quartz, li to 2 inches thick. Any other indif-

fei'ent rock will do, but not a rock containing magnesia or lime. This
first layer of quartz is coarse; over it snuUler jneces are laid, and so on,

decreasing in size till a layer of sand covers the whole, forming thus a
filter from 4 to 5 inches thick. Tins filter remains in the vat. Upon it

the ore is sifted, when duly prepared for chlorination, and the cover is

put on. This is nearly Hat, and of wood. It is suspended by a chain
attached to its center from above, and can thus be swung to its place
))romptly. The edge all around is luted with wheaten dough. A small

hole in the cover is left open, to allow the escape of air and to serve as
a means of observing the moment when the ehiorino appears on the top
of the ore. Wiien this moment arrives the whole is closed and plugged
with dough.

Chlorine is now conducted into the ore .and permitted to operate from
twelve to eighteen hours. Leakages of gas from the apparatus may bo
detected the odor, and by the formation of white fumes when ap-
proached with a glass rod previously dipped in ammonia.
The coarser the gold the longer the chlorination. After, as a maxi-

mum, eighteen hours, the cover is taken oft' and water is introduced.
Usually, if the process has been effective, free chlorine has passed
through the body of the ore, and makes its appearance as a green gas
<ni the surface. When the gold is flue this may take place after twelve
hours.

LIXIVIATION AND PKECIPITATION.

When the gas appearing on the surface indicates that the whole mass
is i)criiieat(Ml with chlorine, the cover is removed, and water is intro-

duced until the surface of the charge is covered. Then a cock at the

* Sue Crookes aud Bulirig's Keil's Metallurgy, vol. i, p. G37.
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bottom, communicating -n'itli the space under the false floor, is opened,
and the sohition is drawn off and conveyed to the precipitation vat.
This is a wooden tub or cistern, but without a false bottom. Kiistel
recommends a rectangular form, with a half-round, somewhat inclined
bottom, and a lining of sheet lead. The precipitant employed is a solu-

tion of sulphate of the protoxide of iron, (copperas, or green vitriol,)

which is usually prepared fresh at the works from wrought iron and
sulphuric acid. This part of the process is so simple as not to require
detailed description here. The mixture generally remains undisturbed
over night, giving the gold precipitate an opportunity to settle. The
supernatant liquid is then carefully removed by tapi)ing the tank at
successively lower levels, until little is lelt with the precipitate. The
latter is dipped out with care, by means of a dipper or scoop, into a
clean porcelain or enameled dish, the final residuum being washed out
through the lowest stop-cock of the vat, and the vat is cleansed from
adhering particles with a stream of water, in the same manner as ])re-

cipitates are washed upon filters, or breakers are cleaued of adhering
portions of i)recipitate in the chemist's laboratory.
The gold obtained is in the form of a brown powder or "cement." This

is filtered upon i>aper, and subsequently dried in an iron or porcelain
vessel. Finally, it is smelted to a metallic regulus in clay crucibles, a
little salt, borax, and nitrate of potash (saltpeter) being used as fluxes.

Kiistel gives the following expense of the cost of treatment, for a ca-

pacity of three tons daily from a double furnace. His figures refer to
Grass Valley in 1807, since which time some items of expense have been
reduced in that locality. The results obtaine<l in this table are, how-
ever, in my opinion, not far I'rom the present cost, since Mr. Kiistel has
made no allowance for incidental outlays, which are inevitable. I have
added a column, giving estimates (of less authority) for the same items
in Arizona, where exi)enses are much higher:

California. Arizona.

Superintendence $C 00 $0 00
Four roasters, at $3 <50 U 00 11 00
Three cords of wood, at $1 12 00 10 00
Thirty pounds manganese, at cents 1 87^ 3 00
Forty pounds salt, at

il
cent 30" 5 00

Seventy-five pounds suli^huric acid, at 2^ cents 1 87| 15 00
One man at the vats tw6 days, at $3 50." 7 OO" 7 00
Sulphate of iron GO 1 00

Total for three tons 43 65 61 00

Or, in Grass Valley, $14 55 as the average cost per ton, and 820 33 iu
Arizona.
Much more could be written in detail concerning the manipulations

of this process, and the combinations of other kindred processes, such as
the plan of Calvert, who I'ecomniends the production of " nascent chlo-

rine" in the chlorination tank, instead of the introduction of ready-made
chlorine gas ; of Eoeszner, who emjiloys a salt solution saturated with
chlorine ; and of Patera and others. Many of these processes are in-

tended to save the silver as well as the gold. But I must lefer the
reader to the books on the subject for all these matters. jSone of the
processes, save simple chlorination, is, so far as I know, employed in the
United States. I have confined myself, therefore, to a brief and gen-
eral description of what is universally known as the Plattner process.
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There is no doubt of tlio nictallnrsical perfection of tliis process.

The reasons why it is not more frequently employed iu this counti-y

are

—

1. The cost of treatment per ton, excluding all low-grade ores from
profitable reduction by it.

2. Tlie real scarcity, except in one or two mining districts, of ores

suitable for chlorination. Even perfectly effective chlorinating works
suffer almost everywhere from lack of ore, and scarcelj' any in tlie coun-
try arc run continuously at full capacity. Yet this " full capacity

"

would require but from one to three tons of ore daily.

3. The hick of metallurgical skill in the construction and operation of

furnaces for the preliminary roasting. On this everything depends,
and it is perhaps in this department that several failures in Colorado
have occurred. It certainly seems strange that the Territory offering

apparently most suitable conditions for the process should witness so

many failures iu it. The works of Cash & Co. at Central City are not
here relerred to

;
they are reported to be successful ; but the owners

are reticent as to their methods and results, and there is consequently
nothing certain to bo said of them.

Chlorination, in its present form, cannot supersede amalgamation
for ordinary milling ores. It can compete with smelting where noth-
ing is to be extracted but gold, (or, by lioesziier's method, gold and sil-

ver,) and in any case it is quite likely that the process will be best ad-

ministered by custom works, receiving the ore from different mines, and
running continuously.
But, since the cost of roasting is more than half the total cost, it is

possible that improvements in the mechanical means of roasting, such
as the introduction of the O'llara, the Gerstenhiifer, the Brlickuer, or
the Steteleldt patents, may considerably reduce the expense, and thus
enlarge the field of the Plattner chlorination. The capacity of the
Stetefeldt and the Gerstenhofer furnaces is very great, and the evil of
a short supjily of ore might be aggravated by their employment; but,

on the otiier hand, the reduction of tlie cost of treatment by a little

would increase the amount of ore chlorinated by a great deal.

GOLD EEFINING BY CnLOBINE GAS.

The following interesting paper, read before the Royal Society of
Victoria, by F. B. Miller, F. C. S., Assayer in the Sydney Branch of
the Eoyal Mint, describes a new method of refining gold, which, it Is

reported, will be tried by the Mint of the United States, Mr. Miller

having visited this country for that purpose

:

Tliero is no recorded iiist;iiic(! of gold Imviiig hv.on found in an alisohitely pure state.

Every natural alloy of jiold (or nalivo <^o\d, as it is called by mineralogists) contains
more or Ickm silver; and in almost all liullion resulting from tlie melting of Anstraliau
alluvial gold, the portion that is not gold consists chielly of silver, witli only a very
small proportion of foreign metals, usually copper and iron, with occasionally a little

lead or antinumy, and sometimes a trace of tin, iridium, etc. This, however, though
true generally, is not always tho case with gold obtained from quart'z veins by amal-
gamation, as the mercury occasionally reduces aad takes up other metals as well as
tlie gold, which appear in tho bullion on melting. Tlie accompanying table will give
t-ome idea of the proportion of (lie pie<'ious metals contained in tho gold from tho
various districts of New South Wales, after melting. It will be seen that the most
argentiferous is that from IJoouoo Boonoo, in tho north, contaitiiug as much as 'M per
cent, of silvi^r. This apjiroaehes in composition the gold from the ))roductive Thames
district of New Zealand ; while the gold from Nerrigniidah, in the south, only con-
tains 1.5 i)cr cent, of silver, tho rcuiaiuiug 98^ per cent, being gold with a trace of
ooiipcr

:
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\Tdble shoicing tlic prnporlion of floJd and silver in characteristic samples of gold dust from
various localities in Nciv South Wales, (after melting.)

Locality.
Gold in

1,000 i>arts.

NOUTlIEIiN

Ibonoo Boonoo
^airlieUl

/riinbarra

Peel River
Rockj' River
Nundlo

WESTERN.

Bathnrst
Sofala
Tnona
Opliir

Tambaroora
Tiuon
Hargravcs
Windeycr

SOUTHERN.

Bnrangong
Adeloiig
Biaidwood
EiiMi Creek
Delegate
NcrriKundah

CrA to G95 337 to 293
872 121
708 to 898 280 to 97
929 G7
y.i4 to Ih)^ 01 to 33
923 to 937 GO to 63

827 to 903 1C4 to 92
929 to 933 GO to 63
943 54
915 82
943 to 954 54 to 42
918 to 928 78 to 68
915 83
946 to 959 53 to 37

948 48
940 to 951 52 to 45
928 to 934 67 to 62
971 27
971 27
983 15

An interestiug, and as yet unanswered question here arises: Is this argentiferous
ch.aracter in any way connected with the geological structure of the district?

It is a fact, and certainly a very curious one, whether it arises from accidental
causes, or wlicther it may liereafter be traced to i>ecnliarity in tlio roclis wlienco the
gold of the different districts is derived, that its (|nality oi fineness deteriorates the
further north wo go ; in other words, it contains more silver and less gold.
Thus, tlie average iinencss of Victorian gold is about 23 carats ; tliat is to say, it

contains about 90 per cent, of gold and 3J of silver, with a ^ per cent, of base metals;
wliilo, on jiassing north, we find the average fineness of New South Wales gold to bo
only 22 carats l| grain, or to contain 93^^ per cent, of gold and 6 per cent, of silver.

On going still further north, to the colony of Queensland, the average fineness is little

more than 21 carats, (considerably below standard,) or it contains 87i per cent, of
gold and 12 per cent, of silver ; that from Maryborough containing as much as 14 per
cent, of silver and only 85 per cent, of gold.

These are averages only. It is not to bo supiiosed that there is a regular and con-
secutive diminution in fineness witli every degree of latitude wo go nortli. There are
exceptional localities in the north of this colony, where the goltl found is of a high
degree of pnrity, as at Rocliy River, where it is over 23 carats fine, or 9G per cent.

Possibly at a future time our geologists may bo able to throw some light on these
cnrious facts, and tlio exceptional cases may tlien even help in explaining the appar-
ently general rule. The point, however, of principal interest, as far as regards the
subject of tliis paper, consists in the fact that, as the alloy obtained by the gold miner
is poorer in gold, it is proportionally richer in silver.

According to the published returns, 6,820,198 ounces of gold have been received for

coinage in the Sydney Mint between its establi.slHn(!nt, in May, 18.55, and December
31, 1808. The average a.ssay of this quantity would be about 943 ; in otlier words, it

contained 94J i)er cent, of gold, 5 per cent, of silver, and j per cent, of l)ase metals.
Allowing an average loss of 2 per cent, in melting the gold dust, there would remain,
after smelting, 0,083,795 ounces of gold bullion ; and as the silver it contained amounted
to 5 per cent, of tliis quantity, the gross amount of silver in the gold received for

coinage was 334,190 ounces
;
being at the rate or24,720 ounces per annum.

The average i)roportioual quantity of silver contained iu the gold arriving in
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Sydney is nt present very much greater than that sjvcn above, owing to the largo/
amount of silvery gold now being found, especially in the neighboring colony of
Queensland, and lor the year 1808 was not less than 3G,000 ounces, (£y,ir)0,) and'wifo
probably (including that in the gold sliippcd direct as bullion by tlio hanks) nearer
42,000 ounces. Most of the silver thus naturally present in the gold has hitherto beeJn
lost to the colony, owing to the exi)ense, in Sydney, of the acids, etc., necessary for its
extraction by any of the usual methods of reliniug, which left little, if any, margin of
profit on the operation. It therefore seemed desirable tliatsome easy and ecoiiomioal
process should bo contrived for refining in Australia, without the aid of costly plaiut
and chemicals.
Twelve months ago a paper of mine, describing a uew process for refining and

toughening gold by means of chlorine gas, was read before tho Chemical Society,
Loudon. As, since tho publication of that paper, the method of refining therein pro-
posed has been successfully brought into practical operation on a large scale, both h(n-o

and in New Zelaud, and there is a probability that its adoption will, before long, bl-
como more general, I lay before tho members of this society a somewh.at detailed
account of the process, and some of its more striking results. I shall, as far as pos\
sible, avoid giving the details of the preliminary experiments which lead to tha
practical application of the process, and which have already been published in tho
Journal of tlie Chemical Society

;
but, in order to render myself iutelligible, some

repetition of what is therein contained will be necessary.
Most peoplo at all interested iu the matter are aware that tho ordinary method of

separating silver from natural alloys of that metal and gold, is a eom])licated and ex-
pensive process, and that tho end is attained by melting tlie gold with at least two
and a half times its own weight of silver, and then again separating, by tho action of
acids, the silver thus added, and also, at the same time, tho small quantity originally
contained in tho gold, thus leaving as a I'csidue line gohl assaying from 990 to 993 ; tho
rationale of tho operation being this : If the natural alloy were simi)ly placed in the
acid, tho very large excess of gold in tho alloy would completely protect the silver it

contained from tho action of tho acid; bnt if tho gold is melted with a largo excess of
silver, so that tho silver greatly preponderates over tho gold in the alloy treated, theu
the acid is able to exert its solvent action not only on the silver thus added, but also
on that originally contained iu the gold. To arrive at this end, a complicated and very
costly plant is required, besides large quantities of expensive acids ; and several days
are occupied in the operation. It is evident, then, that if all this coni])licated process
can be avoided, and tho silver simply and completely separated in ono oi)eration at
the time the gold is being melted, a very great saving of time, of material, of plant,
and of tho interest involved in all these will bo elfeeted.

Sneh an end is attained in tho plan now being adopted for effecting this operation.
It is well known that chlorine readily enters into combination with almost every
known metal, tho action in some cases being so violent as to be attended with vivid
combustion. Many metals, such as lead, tin, zinc, and antimony, when introduced into
this gas, even at ordinary temperatures, combine with it, forming highly volatile
chlorides. Tho two latter, if in a state of fine division, burst into flame on being
placed in an atmosphere of chlorine. Copper also exhibits spontaneous combustion
under similar circumstances, but the resulting chloride formed is only slightly volatile.

Silver immersed in chlorine gas at ordinary temperatures slowly unites with it, form-
ing chloride of silver ; but if the gas he passed over it while red-hot, tho action is

much more energetic, the compound formed being more volatile than the chloride of
copper, but much less so thau those of lead, tin, zinc, or antimony.
Tho method of refining now to bo described is based upon these facts: It consists

simply in passing a current of chlorine gas through the gold while fii a melted state,

which is (Easily done by thrusting into tho molten metal a snuiU clay tube connected
with a stouc-waro vessel in which chlorine is generated. The chlorine on coming in
contact with the silver in the molten alloy at once combines with it, forming chloride
of silver, which, being of less specific gravity, rises to tho surface of the melted gold,
while this latter remains in a ijurified condition beneath. Chloride of silver has always
been considered a somewhat volatile substanco, and under circumstances such as those
hero described, it was naturally supposed that it would either be sublimed in tho flue
or escape entirely up the chimney ; but in practice it is found that 1 he volatility of
tho chloride is not nearly so great as might have boeu anticipated, and that if its sur-
face is coated with a layer of fused borax it may he kept melted at a high tempera-
ture without any very material loss. The furnace required for tho operation is tho
ordinary Id-ineh square gold-melting furnace, tho principal points to attend to iu its

construction being : 1. That the flue should be as near tho top as possible, so as to
allow of the crucible standing high up in it without being cooled by the draught

;
and,

2. That tho furnace itself should not be too deep, so tluit when the i)ot is placed in
tho firo the bottom of it may not be more than I? inches above tho bars. The covering
of tho furnace should consist of two fire-tiles, 7J inches wide and 15 inches long, ono
of wMch should have a long slot or hole in its center for the clay chlorine pipes (which



METALLUBGICAL PROCESSES. 427

1 shall describe iireseiitly) to ])ass tliroiigli. An iron cover will not answer, as it soon
Ijcconics nnieli Uni hot for convenient working.
The crncibles in which the relinage is ))crrornic(l should be French white flnxin;;-

pots, (<'rous(;ts de Paris, made by Dti Knelle, late I'ayen, Paris;) ordinary blacl;-lead

])()tH will not answer, owiup; to the rediicin}; action they exert on the coniponnds formed.
To )in;vcnt (he inliltration of the very llnid chloi idt! of silver into the pores of the clay
pots, (which would otherwise occur, and necessarily entail loss,) they are prepared by
liUiuK them with a boiling saturated solution of borax in water, which is allowed to

stand in them for ten minutes, and is then poured olf, the crucibles being afterward
set aside to dry ; tlie borax forms glazo on tho inner surface of the crucibles -when
they become hot in tho furnace.
When used for reliniug those French clay crucibles are placed within black-lead

pots, as a i)recaution against loss, should the former crack, which, however, seldom
hapi)cns. Tlie crucibh^s are covered with loosely-fitting lids with the requisite holes
bored through them for tho i)assago of tho clay chlorine pipes, etc. Ordinary cl.ay

tobacco-pipe stems, from 17 to 22 inches long, have been found to answer well for tho
^uqiose of passing the chlorine gas throngh the melted ;;old. Of late, a pil>e made in

ondon to order, | inch in diameter, 22 inches long, and -i\ inch bore, has been found
to answer all requirements. The chlorine generators should consist of the best glazed
stone-ware acid jars, capable of holding from ten to lift ecu gallons, and furnished with
two necks. One of thc^se openings should be stopped with a sound cork (or vulcanized
India-rubber plug, if obtainable,) throngh which should pass tightly two glass tubes

—

tho eduction tube and the safety or pressure tube, tlie length of tlie latter being ji

few inche* and tho former 8 or 10 feet, spliced, where necessary, by means of vulcan-
ized Jndia-rnbber tubing. The other opening, intended for introducing the oxide of
manganese, etc., should bo closcul with a leaden plug, covered with a short piece of
India-rubber tube by way of a washer, and well secured.
Each generator should be charged with a draining layer of small quartz pebbles,

down nearly to the bottom of which tho pressure tube should extend. On this layer
should bo placed from 70 to 100 jjounds weight of binoxide of manganese in grains
about J-incli cube, sifted from powder; this (jnantity will be sullicient to ell'ect many
relining operations, and will obviate the necessity of repeated dismantling of tho
apparatus. Each generator should bo suspended to about half its height in a giilvan-
ized iron water-bath.
Tho chlorine gas is produced when required by pouring common hydrochloric acid

(sp. gr. 1.15) down the safety-tnbe, tho apparatus being warmed by means of gas-burn-
ers beneath tho water-baths. Tlie gas is conveyed from the gemu'ators by means of a
leaden pipe iitted with branches to supply tlu* several furnaces, all intermediate con-
nections being formed by means of vulcanized India-rubber tubing which, if screened
from the direct radiation from the fire, stands tho heat well, even iminediatcdy over
the furnaces. All joints between tho various pipes and India-rubber tubes are easily
secured, and rendered perfectly gas-tight with a cement consisting of a thin solution
of India-rubber in chloroform.
Screw comprcssioii-clanips on tho India-rubber tubes give tho means of regulating

the supply of gas as re(iuired, and enabhs the operator to shut it off entirely as soon as
the reiining is over. The chloriuo then having no means of escape accumulates in tho
generator, and soon forces all tho acid up the safety-tube into a vessel placed above to
receive it, and tho acid uo longer acting on tlio oxido of maugaucso, tho supply of gas
of course ceases.

These generators arc verj' convenient and manageable, and it is questionable whether
a gas-iiolder for.tlio chloriuo (even if tho i)raetical difliculties in its use could bo over-
come) would boat all preferable. Two such generators as are hero described, and
three ordinary gold-melting furnaces, have been found cai)ablo of refining daily
about 2,000 ounces of gold, coutainiug about 10 jier cent, of silver, between 9 a. ui. and
2 p. ni.

Very many tbousanik ounces (upwards of 200,000 ounces) haTO now been refined by
this process; and tho modo of operation which has in practice been found tho most
advantageous has been as follows:
Tho French crucibles, (say, size 17 or 18,) duly prepared with borax, having been

placed in the cold furuace, and slowly and carefully heated to dull rcdncs.s, the gold
(from GOO to 700 ounces to each crucible) is introduced, and tho fire urged until tho
metal is melted, the necessary generation of chloriuo having meantiiuo been coni-
nieuced by the introduction of a little hydrochloric acid poui-cd down the safety-tubo
into the generators.
In order to fill (he pots, and avoid tho risk of splitting them by tho wedging of tho

ingots at their contracted bottpm, the gold for rcfnifiig is cast in molds of a peculiar
form. Two inches from the end, the sides and bottom of tho iron ingot-molds converge so
as to produce a slipper-shaped ingot, two of which, placed face to face, lit conveniently
into the pot.

As soon as tho gold is melted, from 2 to 3 ounces of borax in a state of fusion is
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ponrod upon its surface. If the Ijor.ix is .tdileil sooner, it .arts too much on tlio lower
part of the ])ot; and, if thrown in cold, is apt to chill the Rohh The clay-pipe which
is to convey the chlorine to the bottom of the melted '^o]A is now introduced. (It is

necessary to carefully heat the lower portion of this pipe for some t,<'n minutes before
introducini; it into tlio molten gold, or it is apt to split.) At the moment of its enter-

ing the melted gold, the screw compression-clamp is slightly looscne<l, so as to allow a
small quantity of gas to jiass through it, and tlnis preven t any metal rising and si'tting

in the pipe, which is then gradually lowered to the bottom of th(! molten gold, ivhero

it is kept by means of .a, few small weights iittaclied to the top. Tlie compression-tap is

uow quite relaxed, and the gas is heard bubbling u)) tlirougli the melted metal, which
it docs quiet'.y, and without projection of globules from the pot.

SutUcieut hydrochloric acid must bo added to the generators, from time to time, to

keep up a rajiid evolution of chlorine. A rough general rule is to allow one imperial
quart of acid of 1.15 specifio grav ity to every li) ounces of silver in the alloy operated
on. The column of liquid in the safety-tube, acting, as it does, like a barometer, affords

a ready means of knowing the pressure in the generator, and of judging of tlio rate of
production of the gas, as well ,as at ouco showing l)y its fall, if anytbing irregular

lias occurred—such as a leak or a crack of the chlorine pipe or jiot. From IG to 18

inches in tbe safety-tubo correspond to and balauoe 1 inch of gold in the relining cru-

cible. When the chlorine is first introduced into the melted gold, a quantity of fumes
are seen to ])ass from the holes in the crucible-lid ; these are not chloride of silver,

but the volatile chlorides of some of the baser metals, and they are especially dense
when much lead is present in the alloy under treatment, forming a white deposit on
any cold substance presented to them. After a time, longer or shorter, according to

the impurities in the gold, these fumes cease. So long as any decided quantity of
silver is presented in the molten gold, the whole, or nearly the whole, of tlie chlorine

is absorbed, little, if any, apiiearing to cscajie, and to bo thus wasted; and it is found
that the better the supply of chlorine the quicker is the opiu'atioa.

It is a cnrioiis circumstance that, though, in toughening with corrosive sublimate,

this substance is only thrown on the surface of the melted gold, yet the whole mass is

toughened by its action. It seems essential, in using chlorine, that the gas should pass
to the very bottom to effect a complete refinage.

As soon as the operation is nearly over fumes of a darker color than those observed
at the commencement make their appearance ; and the end of the refinage is indicated
by a peculiar ilame or luminous vapor of a brownisli yellow color, (occasioned Iiy the
free and uow w.aste chlorine escaping,) which can be seen on removing a small plug
which fits into a hole in the lid of the pot. This, however, of itself, is not a sufticieut

indication ; the process is not complete until this flame imparts to a piece of white
tobacco-pipo. or similar substance, when held in it for a moment, a peculiar reddish or
brownish yellow stain ; so long as it gives any other color, the refinage is unfinished.

When these appearances are obs<'.rved (usually for gold containing about 10 per cent,

of silver in about an hour and a half from the introduction of chlorine) the gas is shut
off, and the pots rcmioved from the fire, the white crucible lifted out of the black one,

and, together with its contents, allowed to stand seven minutes, until the gold be-

comes cool enough to set or solidify. Tlio chloride of silver, which remains liquid
much longer, is then poured off into iron molds. The crucible is then inverted on au
iron table, when the still r(!d-hot gold falls out in the shape of a cono; this is slightly

scraped, and then thrown, hissing, into a concentrated solution of common salt to free

it from any adherent chloride of silver.

An alloy containing originally 89 per cent, of gold, 10 per cent, of silver, and 1 per
cent, of base metals, will yield, on an average, a cake of chloride weighing, with a little

adherent borax, 16 ounces for every 100 ounces operated on.

It is necessary very carefully to dry and heat the molds into which the chloride of
silver is poured, as the sligliest moi.sture causes tin; latter to bo violently disjiersed

while red-hot, to the great risk of the bystanders. With ordinary care, this will never
happen ; but attention is called to the point, as a very deliquescent chloride of iron is

apt to form on the molds.
The gold is now line, and simply requires remelting into ingots.

As before stated, it is found that all these operations can readily bo performed, and
about 2,000 ounces refined per day in three common melting-furnaces, between 1) a. m.
and 2 p. m. ; 98 per <;ent of t!ie gold originally contained in tbe alloy operated on is

then ready for delivery. The other 2 i)er cent, remains with the chloride of silver, par-
tially in the metallic state, and -partly in a state of combination with chlorine, and
probal)ly silver.

To free the chloride of silver from this combined gold (that mechanically mixed
being elimiuHted at the same tinie) it is melted in a bm;axed white pot, with the addition
of from 8 to 10 per v.c.nt. of metallic silver, rolled to about ^ inch thickness. The
chloride of gold is, by this means reduced at tlie expense of the metallic silver, chloride
of silver being formed; while the liberati^d gold sinks, and melts into a button at the
bottom of the pot. As soon as the whole is thoroughly melted, the pot is removed
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from tlio furnace, and allowed to stand about ten minutes, and tlio still liquid chloride

of silver is then poured into large iron molds, so as to form slabs of a convenient thick-

ness for tlie next operation ; that is, its reduction to the metallic state.

After the fusion of the chlorides, a small tiuantity of a curious spongiform substance
adheres to the sidesofthe crucible used, probably consisting ofsub-chloride of silver ; but
since it always contains a little gold, care has to be taken in pouring off the lluid chlor-
ides to prevent this auriferous sponge from falling out and mixing witli them.
The fusion of the chlorides wi(/h metallic silver does not remove every trace of gold;

but, with proper care, the amount remaining in the silver produced need not exceed
three parts in 10,000, or about two grains of gold ii\ every pound (troy) of silver—

a

quantity too small to pay for further extractiou in this colony.

Tho slabs of chloride of silver arc reduced without difficulty by plates of wrought
iron or zinc, in the usual way; but my friend and colleague, Dr. Leibius, has contrived
a very excelleut apparatus for this purpose.
The manager of the Bank of New South Wales has kindly allowed mo tho use of .'iOO

ounces of Queensland gold to illustrate this paper. This quantity was divided into two
nearly equal parts; one portion weighing 248 ounces was left in its original unrefiued
coudition, as seen in tho ingot on tho table ; the other i)ortion w<'ighiug 252 ounces
was refined in the mauner described above, and the resulting bar of lino gold, assaying
995, is placed by the unrefined ingot for comparison, and tho silver extracted weighing
38.8 ounces, and assaying 991.1 lies beside it.

Uesidcs tho separation and recovery of the silver as above described, another uscfnl
end is gained by this process.
A very large proportion of tho gold of Australia (more especially that obtained by

amalgamation from our qiuirtz-venis) is more or less brittle—an eifect generally duo
to the jjresenco of small quantities of lead or antimony, rendering the bullion quite
unfit for coinage or manufacture until it has undergone some process to render it

tough.
Tlie methods usually employed for this purpose are either fusion with niter and

borax, melting with oxide of copper, or the addition of corrosive sublimate (bichloride
of mercnry) to tho melted gold. Tlio two I'ornujr of these plans are troublesome, from
tho corrosive action they exert on the crucibles, and the last (namely, the employment
of corrosive sublimate, which is that usually adopted) is most objectionable, from the
dense and highly injurious fumes evolved.

In Victoria this is regarded as so serious a matter in a public and sanitary point of
view, as to iiavc iudaced tlie municipal council of Melbourne to institute an action at
law agaiust the Union llank to comjiel them to abate the nuisance thus created by
their gold-melting esfablishment. Tlie passage of chlorine-gas through the melted
gold is found to eli'ect the complete toughening of Hie metal by the elimination, as
volatile elilorides, of the materials which render it brittle, while tho evolution of tho
deleterious mercurial fiuiies is avoided.
In the metallurgie tieatinent of tho jirecious metals some loss is always sustained;

but that incurred in tlu; process here described is not found to be excessive.
The average loss of gold in operat ing hitherto has been found to amount to nineteen

parts in every 100,000 of alloy treated, which is considerably less tlian would be met
with in toughening an equal amount of gold with corrosive sublimate in tho ordinary
manner.

Tile loss of silver has amounted to 240 parts iu every 100,000 of alloy oi>erated on
(containing, originally, say 10 percent, of silver.) There is no doubt that a considerable
portion of Imfli these losses would bo recovered on further treating the pots and ashes
remaining after tho operation ; and it is fouud that, as manipulatory skill is aeciuired,
the proportional loss of silver appears to be decreasing. In refining on tlie largo scale,
gold coiilaining 10 per cent, of silver, the cost of the operation in Sydney, iiicliuliiig

labor and the above losses of gold and silver, but exclusive of rent of premises and
Buperinteiulcnce, is about five farthings per ounce, but varying with tho quantity uf
silver present in the alloy operated on.
In England, where hydrochloric acid is a waste product of the alkali works, and sill

apparatus is cheaper, the cost of retiniiig by this method would be proportionally le.s.s.

Tho iineness of the gold produced by this process variesfrom 991 to 997 in 1,000 parts, t lie

average, a.s found on a reilnago of many thousand ounces, being 99.'5.5, or 21! carats, 33-

grains. The remaining ti^ tiiousanths are silver; and this compares favorably willi any
of tho previously known practical processes, none of which leave less silver than this
in the resulting fine gold.

If the refined gold be subjected to a ?-c-rcfinage by chlorine, the amount of silver left
in it can be reduced to 0.2 per cent., just as in the refinage by the ordinary sulphuric
acid process, tlie same result can be obtained by subjecting the refined gold to a fur-
ther refillago with bisulpliate of potash. For practical working, however, this would
probably never bo attempted.
Tho silver resulting from this method of refining is tough, but its quality varies

somewhat according to tho gold originally operated ou ; if the alloy treated containa
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mncli copper, tlin greater part, of this remains with tlio resulting silver, but tlio other
metals are nearly all eliminated.
The iinenoss of the silver hitherto ohtained has varied from 918.2 to 9;)2.0 in 1,000

parts, tlie average being O'oj.G. Analysis of the silver resulting from tlic refinago of
gold known originally to have contained, amongst the base metals in the alloy, cop-
per, lead, antimony, arsenic, and iron, gave the following result:

—

Silver 972.3
Copper 25.0

A very extended series of experiments have been made at the Sydney Branch of tlio

the Koyal Jlint to test the v.alno of this process ; and the result has been (as mentioned
by the honorable tho Colonial Treasurer, in his 8i)eech on the Budget, October 14th,

IHfiOj that "active steps are now being taken to bring tho system into operation" into
that establishment.

I have already, in the paper read before tho Chemical Society, acknowledged tlic obli-

gation I leel under to my brother oflicers, Mr. Kobert Hunt and Dr. Leibius, tor their kind
help and eneouragemeut in perfecting this jirocess of refining ; but my esi)ecial thanks
aro also duo to Professor Smith, of the Sydney University, who, in tho kindest manner,
placed his laboratory at my disposal, to assist mo in this matter, and also to ITr. Thomp-
son and Mr. Edward Hill for their valuable and friendly help.

In a paper subsequently read before tbe same soeiety, Dr. A. Leibius,

Assayer to the Sydney Branch of the Royal Mint, described as follows a
now apparatus for reducing the chloride of silver, which is employed in

connection with the foregoing method.
In the refinago of gold bullion by Miller's now chlorine process, tho silver contained

in the alloy thus treated is eliminated from tho latter in the state of argentic chloride,

which, by a subsequent process, is reduced to metallic silver.

This reduction has always been effected in the usual manner, viz, by ]5laeing tho
slabs of fused argentic chloride between plates of wiought iron or zine, with tho addi-
tion of acidulated water. Although a perfect reduction to metallic silver has always
been achieved, yet it required a considerable amount of time and manipulation, since
tho thick slabs of fused argentic chloride wc^ro, after two or three days, only partially

converted into metallic silvt^r, and had to bo rearranged in order to expedite their
complete reduction. Such manipulations, however, were not only founil to bo very
objectionable on account of the time they required, but moro so on account of the very
disagreeable work which they caused to the operator. The reduced spongy silver was
broken np, by hand, into snuill pieces, in order to ascertain its comi>leto reduction, and
was then boiled in acidulated water to free it from iron or zinc.

It remained, therefore, a desideratum to effect tho reduction of the fused masses of
argentic chloride in a manner which woiild at tho same time be quicker in its execu-
tion, and also obviate tho just-alluded-to manipulations.
In 1868, Messrs. De la Kue and Hugo Miller, in London, constructed a galvanic

battery, one pole of which consisted of fused argentic! chloride tho thicknciss of a
goose-quill, the other polo of cylinders of zinc. Adopting this principle, I have en-
(Icavored to construct an apx)aratu3 which should fulfill tho requirements before
referred to.

j\.fter operiiting successfully with a small model which allows tho reduction of about
250 ounces of argentic chloride in one operation, I h.ave, with slight modifications, con-
structed an apparatus which will rednco from 1,400 to 1,500 ounces of argentic chloride
in twenty-four hours. Tho apparatus and its dimensions aro as follows

:

Two thick hoards, 15 inches long, are joined togeth<!r on both ends by three strong
battens, so as to form an open box without a bottom, 13 inches long by 14 inches wide,
and 15 inches high, (inside measnrc^ment.) Tho two boards forming the length of tho
box or frame contain seven vertical grooves, ^ inch wide, and i inch deep, at intervals
of 1-i inches from each other. These grooves are cut down to a length of 12 inches,
leaving 3 inches of each board forming the legs of the frame.
At the termination of these grooves passes horizontally a narrow slit, ^ inch deep,

and along the whole length of each board, into which ii strip of metallic silver, i inch
wide, an<l tho thickness of about a threepenny-piece, is tightly fixed, projecting on
one side of the frame about 18 inches beyond each board.
The seven grooves already alluded to are for holding zinc i)lates, + inch thick, 14

inches long, and 12 inches high, which rest on both sides on the strips of silver, which,
as just described, are jammed lunizoutally into the sides of the two boards. A connec-
tion is thus established between tho seven zinc plates and these strips of silver.

2.7

tracesZinc and iron,

1,000.0
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Tlio second part of the apparatus consists of a -wooden frame, cut out of a solid

board 1 inch tliick, and supplied with two large iron handles. Tliis frame is the same
length as the hex holding the zinc plates, but 3 inches narrower. It contains on each
side, parallel to the direction of the zinc iilates, twelve slits i inch long, which hold
silver bands i inch broad, and the thickness of a threepenny-piece. These silver bands
are passed through the slits in the board, so as to form on each side of it six loops, 11+
inches in length, and -J inch wide. The six loops on one side are exactly opjiosite to

tliose on the other side of the board, at a distance of about 9 inches. They are intended
to hold the slabs of argentic chloride, which are 12 inches long, 10 inches high, and
about J inch thick, and are put through these loops longtUwiso, projecting on each end
about 1 inch beyond the silver bands.
The whole frame holds, as b(!foro stated, sis of these slabs of argentic chloride,

which arc placed between the six spaces formed by the seven zinc plates, from which
latter they are about i inch apart on each side.

The projecting horizontal strips of silver jammed into the sides of the lower frame
are then connected with the ends of the silver forming the loops in whicli the argentic
chloride is suspended; and the whole apparatus Ihns charged is placed in a tub lilled

with water. After a sliort time, galvanic action is discernible ; the liijuid gets
gradually warmer, and a si rong galvanic current is observed. After .ibout twenty^
four hours, the action has nearly ceased, and the whole argentic chloride is foimd to bo
completely reduced to metallic silver, which retains in the silver loops the same shape,
aiid outwardly also, nearly the same appearance as whim first introduced as argentic
chloride. The latter contains always more or less chloride of copper, (eliminated,

together witli the silver during the operation of refinage by chlorine,) which is reduced
together with the chloride of silver; in fact, this soluble chloride of co])per helps to

act as an exciting liquor for the battery. In the first experiments, a weak solution of
salt (chloride of sodium) was nscd as exciting liquor; but it was found that this

conld be dispensed with, and only common water used, (the action, however, is, in this

case, a little retarded and does not become i)0werful mitil about two hours after the
battery is set.) Uy using a part of the resulting liquor from a previous reduction of
argentic chloride, and which contains chloride of zinc, it has been found that the
galvanic action sets in very rapidly, and accelerates tliereby the completion of the
i-eduetion.

No acid is used; and, therefore, the amount of zinc used in each reduction has in-

variably been found to bo almost the theoretical quantity required to combine the
chlorine of the argentic chloride treated with the metallic zinc, in order to form
chloride of zinc.

The quantity of metallic zinc thus nscd was always from 24 to 25 per cent, of tbo
weight of the argentic chloride reduced.
The reduced silver is boih^d out in acidulated water, in order to remove the basic

and oxy-chlorides, and finally in pure water, while still suspended in the silver loops.
As soon as it is taken off the last boiling, it is immediately ready for the melting pot,
sinc^ the heat from the boiling water dries the porous mass of silver sufliciently to
allow^ of its innnediato melting. The seven zinc plates, when lirst used, weigh about
110 pounds avoirdupois ; the six slabs of argentic chloride, of the dimensions already
given, weigh about 1,400 ounces troy.'

The zinc plates are used over again, until too thin for that purpose, when they arc
remeltcd, jind cast into new plates. It has been found that tho quantity of zinc used
is little, if at all, increased by prolonging the tinui of connection witli tho silver plates
after the rednction is completed ; the whole apparatus, when once set in operation,
can therefore be left to itself until it is found convenient to melt tho reduced silver.
While this apparatus reduces the argentic chloride much quicker than if the latter

is simply placed in contact with zinc or iron plates, it obviates any handling of the
argentic chloride from tho time the latter has been placed in tho silver loops until the
reduced silver is ready for the melting-pot—advantages which have been fully
appreciated by those who formerly had to resort to tedious and disagreeable manipulii-
tious.
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CHAPTER XVI.

SMELTING SILVER ORES.

The base metals used for the extraction of silver from its ores by smelt-

ing are lead and copper, and the diil'ereut methods employed may be
accordingly classified under the general headings of " extraction by
means of lead,-' and "extraction by means of copper." The latter is as

yet not in operation in the United States, and I therefore pass over this

subject for the present. The extraction of silver from its ores by means
of lead has, on the contrary, assumed such proportions in the West during
tlie last year, that a discussion of this business at the present time seems
important. Although it is here impracticable to go into the details of all

the different processes in use in various parts of the world, I may still hope
to do some good by dwelling especially on those evidently suited best
for the conditions under which tlio extraction of silver by smelting may
be most economically carried on in our western mining districts.

Silver extraction by means of lead is classified according to the shape
of the furnaces used for the purpose. Thus wo have

:

I. Smelting in the open hearth
;

II. Smelting in reverberatory furnaces; and
III. Smelting in shaft furnaces.

All these processes have one common purpose, the reduction of the
lead to the metallic state and tlie concentration of the metallic silver lu

it; but the chemical reactions by whicli this is accomidishcd often differ

greatly, and tlie efliciency of each nujthod varies with local circumstances.
To know therefore the reactions, and to weigh tlic circumstances in their

economical bearings, is tlie first duty of those who wish to select a pro-

cess for a particular locality.

I. SMELTING IN THE OPEN HEARTH.

This method is the oldest and simplest ; and uj) to the present day
very lew imi.rovements have been made in its original features. It

has been and is still employed princii)ally in the United States, and in

Scothuid and the north of England. Tiie i)rocess as practiced in the
American hearth is distinguished from the method followed in England
and Scotland, cliietly by the employment of hot blast in smelting verj'

pure raw ores. The ores smelted in the Scotch hearth must liliewise be
free Irom silica, but not necessarily from other gangue. They are pre-

liared for smelting by roastingin reverberatories, and the blast emi)loyed
in smelting is cold. In both processes, inferior kinds of fuel, such as
wood, peat, &c., can be used. The lirst condition of the economical use
of the hearth in smelting lead ores or u mixture of these with silver ores
is theretbie purity of ore, especially absence of silica and of foreign
sulphureted- metals. The ore ought to be in the form of pieces, not
crushed. If brought to the smelting-works in the latter condition, it

ought to be agglomerated in reverl)eratories before it is smelted in the
liearth, but if tiiis lias to be done it would be really more economical to
linish tlie smelting process also in the reverberatory.
The above conditions being primarily requisite for successful smelting

in tlie hearth, and a large loss of both lead and silver by volatilization

being certain, unless a veiy extensive and costly system of condensing
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chambers or canals is connected yvith the work, it is evident that, for

tliese I'casons alone, (though others might be adduced,) this method can-

not come into use economically in the western mining districts. The
ores there, though often rich in silver, are rarely free fi-om siliceous

gangue, foreign sulphurets, and antimoniurets; and dressing is pi-evcnted

in some localities by the scai'city of water, and in nearly all of them
at present by the high price of labor. Besides, it is extremely diflicult

to dress rich" silver ores without incurring an enormous loss of the pre-

cious metal.

It is therefore useless at the present time to dwell ui)ou the process

of smelting argentiferous lead ores in the open hearth ; and I refer those

who may wish to inform themselves more i'ully on this head to the ex-

cellent metallurgy of Professor Kerl, which has of late been made acces-

sible to American readers by the translation of Messrs. Crookes and
Eoehrig.

n. SMELTING IN BEVEEBEEATOEY FtTENACES.

The application of the reverberatory furnace to lead smelting is limited

by many conditions similar to those enumei-ated in the preceding para-

graph.
Tiiere are two processes in use, which are executed in the reverbera-

tory: the roasting and reducing, and the roasting and precipitating pro-

cess. Foremost i^s a condition for the economical employment of the
roasting and reducing process is the absence, to a certain extent, of

siliceous or argillaceous gangue. Whenever the ore contains more than
4 per cent, of these substances, or less than 58 i)er cent, of lead, this

process cannot be executed satisfactorily any longer, because silicate of
lead is formed, which is hard to reduce. Moreover the jjrocess permits
the presi?m;e of lime, heavy si)ar, ziucbleude, and other foreign sulphurets
in small quantities only.

An important drawback in the employment of the reverberatory pro-

cesses is also the proportionately large quantity of fuel required, and in

this country the item of labor, which is larger in proportion to the pro-

duction than in shaft-furnace smelting. The loss of copper and the
deterioration of the lead by the same metal is another objection.

As mentioned above, there are two reverberatory pi'ocesses in use, the
roasting and reducing, and the roasting and pi-ecipitating process. Tliese

are again carried out in various localities in a somewhat different manner,
the deviations consisting principally in a slower or quicker roasting and
reducing, or the employment of a lower or higher temperature.

Boasting and reducing processes.

Carinthian process.—It is the object of this pi'ocess* to accomjjlish, at
the lowest possible temperature, the reduction of a maxinuim i)ercent-

agc of very pure lead and the formation of a poor slag, wliicli may be
thrown away ; but this is only possible with very pure or(\s, aiul in-

volves, moreovei', a small production, as well as a great ex])enditure of

time, fuel, and labor. Success is, therefore, the more probable, the ])urer

tlie ores and the cheaper fuel and labor. The process consists in a
roasting of the galena at a gradually increasing temperature. During
the first iieriod oxide of lead and sulphate of hiad are fonned in suiii-

cient quantity to make a reduction of the larger part of the lead to the
metallic state possible by their action on uudecouiposed galena in the

' Kerl's IlUtteukundc, vol. ii, p. 51.

H. Ex. 10 28
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second period. To focilitate the second reaction, the temperature is in-

creased and tlie ore is Irequenlly turned. Tlie following are the reac-

tions: PbS -f 2 PbO = 3 rb + SO2 and PbS + PbO,S03= 2 Pb -f 2SOj.
Pai't of the galena is changed to sub-sulphide of lead, Pb2S, which is

also reduced to metallic lead by the oxides formed in the furnace.* To
lessen the loss of lead by volatilization, the metal reduced first at low
teini)ei-aturo is allowed to run immediately down the inclined lloor, and
out of the furnace. It is of great pui ity. By a continued stirring and
turning of the charge the opportunity to oxidize is given to new parti-

cles of galena, and by the reaction of the oxides on the sid])hides more
metal is continually reduced. Thus the galena is more and more de-

composed until tiually a i)oint is reached, when the charge consists, for

the greatest part, of oxide and sulphate of lead, together with small
quantities of oxy-sulphuret of lead, a mixture, from which no more
metal is reduced. Then the third period commences, that of the "lead-
pressing," i. c, the working of the remaining doughy mass at a higher
temperature after mixing small coal with it. Uereby the free oxide of
lead, and that contained in the oxy-sulphuret, are reduced, and the sul-

phide of lead I'reed from the latter, as well as that now formed from the
sulphate, is changed by an excess of oxide into metallic lead, so that at

last a proportionally small quantity of slag, ])oor in lead, remains in

the furnace. When, however, galena rich in silver is worked, the slags
retain a great deal of that metal on account of the sulphur ciontained in

them, and the great ailinity of silver for it. It is thus clear that only
ores containing little silver should be worked by this process.

The lead obtained in the last period of the process, at a high tempera-
ture, is less pure than that reduced in the earlier period, because other
oxides of metals, which are usually present, are easier reduced in a high
temperature. In order to refine this impure lead it -is remelted at a low
temperature in the reverberatory.

Tlie following rem.arks ou the Carinthiau process are from an article

by Professor M. L. Grunei;, of Paris, republished in the Berg and Iliit-

teumiinuische Zeitung

:

Ores containing little blende and carbonate of lime are treated at a
slowly-increasing temperature, and a very i)ure lead is obtained, while
a maxinuim yield is secured ; but the amount of fuel used is veiy large.

The lower the percentage of metal in the ore the larger the loss of leail.

While with ores containing 82 per cent, the smelters are permitted to

lose 2 i)er cent., the loss from ores coutaiuiug 58 per cent is often 14 i^er

cent, of the metal.

The Carinthiau process is especially characterized bj^ its long dura-
tion, (210 kilograms, 402.9G pounds avoirdupois, of ore are smelted in ten
to twelve hours,) which is principally caused by the feature that the air

can only get in contact with the ore by passing through the grate. For
this reason the use of wood is more favorable than that of coal. In other
smelting-works, as, for instance, at Nouvelle Montagne, near Engis, in
Belgium, where stone-coal is used as fuel, air is therefore permitted to
enter tlie smelting-room through canals lying in the fire-bridge along its

entire length. It would be a decided improvement on the Carinthiau
process if the so-called period of pressing were shortened to two or three
oi)erations, and the remaining slag w ere then smelted in shaft-furnaces.
This is done at Xouvelle Montagne. Chai'ges of from 550 to. 000 kilo-

grams, ecpial 1212.5 to 1322.7 pounds avoirdupois, are treated in a reverb-
eratory heated with stone-coal, which has a sump under the Hue for the

• Plattuer,Berg und liUttcumUnnischo Zeitung, 1854, p. 22.
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reception of the lead. At the end of the " stirring "period some stone-

coal is mixed with the rich remaining ore ; its contents in lead are then

reduced to 25 to oO per cent., and the reduction of the remainder is ef-

fected in a shaft-furnace. The ore is spread in a reverberatory in a

deei)er layer than in other works, and by virtue of the higher teinpera-

ture the process is tinished iu less time. To save fuel, double fur-

naces, (with two hearths, one above the other,) have been tried in

Carinthia, but they have not been permanently introduced, because the

-R'ork was inconvenient, and repairs became frequently necessary. It

would have been better to build tlie hearths side by side on different

levels, and to connect the lower one, to -which the grate is attached,

with the upper one opposite the grate by a side-canal, opposite the en-

trance of which the upper one should have its working-door. On the
upper hearth, which should have a slightly-inclined floor, the roasting

would be done, while the lower one would be destined for the periods

of "stirring" and "pressing." The transfer of the ore from the upper
to the lower hearth would have to be effected by a door, which could be
closed at will, located opposite the connecting canal on the upper hearth.

Such an arrangement would have been preferable to the return to the

old furnace, especially if the rich remaining slag taken out after a short-

ened " pressing " period, had been smelted in a shaft-furnace.

The French process.—This process* is based on the fact that galena,

when roasted for a long time at a low and gradually-increasing tempera-

ture, is principally changed into sulphate of lead and less into oxide

;

and that if at a certain period the roasting is iuterrupted while there is

yet some undecomposed galena present w'itli a preponderating mass of

sulphatej and the temperature is then increased, without reaching the
smelting point, the constituents of the charge decomiiose each other iu

such a way that, wrth but a trifling reduction of metal, oxide of lead is

principally formed, while sulphurous acid escai)es. The oxide of lead

is then easily reduced by treating it with charcoal.

PbS + 3PbO,S03= 4Pb O + 4SO3
4Pb O 4- 40 = 4Pb + 40O.

If, besides the oxide of lead, sulphate should be present it also -will be
decomposed by the charcoal. According to Gay-Lussact, when an ex-

cess of carbon is present, the sulphate is changed into sulphide of lead
while carbonic acid escapes. When equal equivalents of sulphate and
carbon are present at a low temperature, carbonic acid is developed and
only half of the sulphate of lead is changed into sulphide (3Pb0,SO3
-f2C = PbO,S03-fPbS-f2CO2). When the temperaUire is increased

to a glowing heat, the sulphate and sulphide of lead mutually react so

that metallic lead and sulphurous acid result. When two equivalents
of carbon are brought together with four equivalents of sulphate of
lead one equivalent of sulphide is first originated at a moderate glowing
heat, (4 PbO,SO3+20= 3 PbO,S03 + Pb S -|-20O.,,) which at an iu-

creased temperature is changed by the action of the three equivalents

of sulphate of lead into sulphurous acid and oxide of lead, (3 PbO,
SOs-fPb S = 4 PbO-f 4 SO2).

This process was originated and for some time operated at Alberts-
Tille and Poullaouen, in Brittany, and is at present yet in use in several

other European establishments. By it ores can be worked which con-

tain some silica, because at the low temperature used in roasting, a sili-

cate of lead is not so easily formed. But this is no longer true •when the
contents of silica exceed five per cent. In that case much lead passes

* Kerl's Hiitteukuucle, vol. ii, page 78.

Erdniauu's Journal iiir praUtisclie Cheraie, xi, 68.
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into the slag. A percentage of zinc-blende in the ore acts favorably-

because the zinc forms with the silica a stiff slag which prevents sinter

ing. As in the Carinthian process, tlie ore is exhausted as nuich as

possible in the last or hottest period ; but tliis occasions a loss of lead,

as well as an impurer product, so that smelting of the residue in the

shaft-furnace woidd be more advantageous. Comparing the capacity

of charge of the Carinthian furnace with that of the French, shows tlie

latter to have a smaller production, a charge of 1,200 to 1,300 kilo-

grams, (2(J45.5 to 2806 pounds avoirdupois,) in a hearth with sump
from 4 to 5 meters square, consuming fifteen to sixteen hours. The
reverberatory being larger than the Carintliian, somewhat less fuel is

used, but this advantage disapiiears if double furnaces are emploj'ed in

the latter process.

The Englinh j)roceiis.—The principal object of the English modification

of tlie reverberatory proc(!ss is to reach the gi'catest possible production
;

and therefore larger furnaces with three working-doors on each side,

stone-coal as fuel, and higlier temperatures are employed. This causes
a copious formation of oxysulphm-et of lead, and especially if silica is

present, even in very small quantities, much rich slag remains in the
last period, from wliich the lead and silver have to be extracted
in a subsequent smelting in a shaft-furnace. On account of the higii

temperature employed in the reverberatory, a great deal of lead and sil-

ver is volatilized itnd much of this is lost, altliough very extensive sys-

tems of condensation chambers are attached to the furnaces. If cai'bon-

ate of lime is present in ores rich in silver, they may be smelted by this

process without serious loss, as the presence of the lime prevents tlie

passage of silver into the slags by decomposing the sulphide, and per-

mitting the metallic lead to take up the silver. If it is not present,

burned lime is added during the process. Professor Kerl (Iliittenkunde,

vol. 2, page G2,) gives the following theory in regard to the reactions ia

this process

:

The normal proceeding consists in roasting considerable quantities of
galena at a quickly-inci-easing temperature, in less time than in the Car-
inthian process, so that in proportion to the undecomjwsed galena the
quantity of oxides formed is less than in the method just mentioned. If

the charge, when in this condition, is exposed to a still higher tempera-
ture, metallic lead and subsulpliide of lead are formed by the action of

the oxides on the sulphides: 2PbS+rbO,S03=Pb+rb>S+2S03. If

the temperature is decreased when no more lead results, the subsulphide
of lead, (containing 92.8 i)er cent, of lead, and 7.2 per cent, of sulphur,)

which is homogeneous at a high temperatuir, but not when at a heat
when the mass becomes doughy, is decomposed into sulphide of lead
and metallic lead. If, during this cooling, air is permitted to enter the
furnace, a part of the sulphide of lead is oxidized, and in a subsequent
higlier temperature more metallic lead is reduced. The pi ocess aims to

extract as much lead as possible by repeating these reactions several

times; but a point is finally reached where the increased temperature
causes the whole mass to melt, and then oxysnlphuret is Ibrmed, which
requires a repeated addition of lime and access of air to make its decom-
position possible. When by this last resort no more lead can be ex-

tracted, the residue must be snu'lted in a shaft-furnace.

The consumjition of fuel in the English process is very large, .surpass-

ing even that in the Carinthian furnace; the cost of labor is propor-
tionally less, but there is a larger loss of lead, by reason of the high
temperature employed. The process would be tar more economical
if the first roasting were conducted slowly and at a very low heat.
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After compariug the three roasting and reducing reverbcratory pro-

cesses above described, Professor M. L. Gruner gives the following
resum^

:

It is clear that the form of the reverbcratory has less influence on the
success of the jA-ocess than the mode of working. If. in any of the
fui-naces, the work is conducted quickly and at too high a temperature,
the losses are hu'ge ; but if the roastiug is conducted slowly, at a lovv

red-heat, and the temperature is increased in the second period, just
when the correct iiroportion of sulphuretted and oxidized matter has
been reached, the most complete extraction of the lead and silver is

secured ; and this can be accomplished in any of the reverberatories in
use in either of the three processes. It is most advisable to extract the
lead from the ore in the reverbcratory to within 35 to 40 per cent., and
for this i^urposc the large English reverberatories are more economical
than the small Carinthian. A number of working-doors on the two
long sides of the ftirnace is advantageous; but the arrangement of two
fireplaces, as in the Belgian modification of the English furnace, is not
advisable, because the temperature will thereby too e asily transgress
the proper limits. A sump for the reception of the lead in side the fui--

uace is best placed in the coolest place. The different furnaces can
work up the following quantities of ore, containing from 70 to 80 per
cent, of lead, during the year, (three hundred working days:)

Tons.

Common single Carinthian furnace 150
Single Carinthian furnace with air-canals in the fire-

bridge 350 to -100

French double furnace 1,000 to 1,200
English fiu-nace 1, 000 to 1, 400

2. Roasting and precipitating furnaces.—There are two processes of

this kind. The one, as x^racticed in Vienne, France, i» based on the
fact that iron and galena, when mixed and exposed quickly in a rever-

bcratory to sucli a heat that the nuiss begins to sinter, and Icept for

sometime at that temperature with <;ontinual stirring, react, so that
the iron gradually disappears by taking up the suli>hur from the; galena
and forming a matte, w^hile the greater part of the lead remains in a
metallic state. If this mass is then smelted by increasing the heat, and
permitted to run into a sump, the different constituents separate them-
selves by their specific gravity, the lead going to the bottom, while the
matte, which contains, besides the iron, other metals and some lead,

remains on top of the lead and below the slag. The lead contains,

nearly always, some metallic iron, which must be removed by a slow
remclting. The matte and slag, if not argentiferous, are thrown away,
as the first generally contains not more than from C to 12, and the latter

from 4 to G per cent, of lead, which would not i)ay lor extraction by a
separate process. If silver ores are smelted by this process, by far the
most of the silver will follow the sulphur into the matte, from which it

will have to be extracted by further and expensive treiitnient. For this

I'eason the method is not adapted for the western mining districts, to

say nothing of the impracticability of obtaining metallic iron, of which
often 35 per cent, is required. It is true that very jjure iron ores,

together with charcoal, may replace the metallic iron, but even these
cannot be cheaply obtained in the necessary purity in most localities.

In the second process it is intended to save metallic iron ; and the
charge is therefore first roasted alone at a low- tetui)erature, so that the
galena is as perfectly as possible changed into oxide and sulphate of

lead. One half per cent, of coal dust and 12 jier cent, of quartz are thea
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added, and the whole is quickly heated to a cherry red. In this stage
of the process the oxide of lead is reduced and the sulphuric acid is

partly driven olf as sulphurous acid by tlie action of the coal, and
partly expelled by the silica, which takes its place, forming silicate of
lead. After the ebullition of the charge has ceased, fibout 10 per cent,

of metallic iron is added and another heat is given, by which the lead is

set free, while the irou goes into the slag as a silicate. If tlio ores sub-

jected to this treatment contain silver, very little of this will pass into

the slag when the process is properly managed, because there are mostly
oxides present; but there is always a considerable loss of lead in the
slag. It is of course very important in this method to get the correct pro-

portions of silica and iron, which are to be added. As we caunot have
the process entirely in our i)owcr, this is always diflicult.

This process is on account of the quick returns which it gives, adapted
for use in this country, for smelting silver ores in localities where iron,

iron ores, or basic iron slags can be had at a small cost. The process
executed in Newark, New Jersey, is identical with it in principle, though
it differs slightly in some details. For use in the West, however, the
blast-furnace i^rocess is far superior to it in all districts now under de-

velopment.

ni. SJIELTING IN BLAST PtrKNACES.

The blast furnace is the -best adapted for the smelting of the rich

argentiferous lead ores, or of mixtures of lead ores with silver ores in our
western mining districts. These ores carry usually considerable quan-
tities of earthy matter and silica, besides the various combinations of

metals other than lead and silver. For this reason alone they are not
well suited for any of the reverberatory processes. But in addition the
blast-furnace process requires less fuel and labor in proportion to the
yield. It is true, the volatilization of lead is somewhat greater in the
blast-furnace than in the reverberatory ; but this may be partly avoided
by a proper shape and height of the furnace; and by far the largest

percentage of the volatilized lead and silver may be caught in properly-

constructed systems of condensing chambers, especially when showers
of water are used to cool the fumes.
Galena ores containing little silver, and no other metals, but much

earthy gangue are usually subjected to the process known as the pre-

cipitation process, those containing much silver, an(^ besides the above
substances a large perccntivge of foreign sulphurets, arseniurets, etc.,

to the roasting and reducing i)rocess. In the latter, a precipitating

action is also often introduced either by oxides of iron already in the
charge, or by a small addition of materials containing them. For the
latter process, the western ores are eminently fitted.

The fui'uaces used heretofore, vary greatly in shape, and their rela-

tive merits have been oiteii discussed by metallurgical writers. Sufii(;e

it to say, that the Kachette furnace and the Piltz furnace, (both de-

scribed in the remarks on l^ureka District, Nevada, in a former chapter
of this rejwrt,) are now conceded on all sides to be the best. Tliey have
the largest cai)acity, and are the most economical in regard to fuel and
labor, while the loss of lead in the slag is exceedingly small. In the
latest modification of the Piltz furnace, as introduced lately in Claus-
thal, Germanj', the slag contains only i per cent, of lead, while form-
erly irom 4 to G per cent, was not uncomnion. The loss by volatilization

is also greatly reduced. This is i)art!y due to the manner of charging,
and partly to the shape of the I'uruace.
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A very important iniprovem<>nt has been lately added to tlie Piltz

furnace "at Eureka, by Messrs. Kcyes and Arents, the superintendent

and the metallurgist of the Enreka Consolidated Company, which in-

creases considerably the already astonishing results obtained with this

shaft-furnace. At the same time this improvement can be ;idded witli

onlj- slight modifications to all kinds of shaft-furnaces used for lead or

copper-matte smelting ; and its introduction is, therefore, of great im-

portance to metallurgists and owners of smeltiug-works. 1 speak of

the automatic tapping apparatus now in use at the above-named works,
which consists simply in a pipe, introduced in the side of the furnace,

at the bottom of the crucible, from which it slants upward, ending in

a kettle, the upper rim of which is at a level with the height of the lead

bath in the furnace when the crucible is filled. It is claimed, and
proved by the actual working of this method of tapping, that

1. The furnace runs more regularly.

2. The lead obtained is purer.

3. " Sows " are prevented.
4. The work of the smelters is lightened.

These results agree entirely with the theories bearing on the subject,

as I shall show, and a tilth beneficial result might be added, namely,
saving of fuel.

When the usual method of tapping a lead furnace is followed, the
blast is stopped and the tap-hole in the bottom of the crucible is opened,
(sometimes with great difQculty, when metal has cooled in it at a former
tapping.) The lead, matte, and slag run out into the kettle, the hole is

stopped again with clayoramixtureof clayand coal-dust called "stiibbe,"

and the blast is turned on and smelting resumed. With the cleaning of
the crucible, building up of fore-hearth, etc., this part of the smelting
often takes considerable time, and the temperature in the furnace is so
reduced that much fuel is burned to make up the lost heat.- Irregu-

larities in the running of the furnace are frequentlj' directly traceable

to this cause, and the first commencement of the formation of " sows "

occurs also in nearly all cases during the stoppages, wlien the small
doughy masses of reduced metallic iron have an oi>portunity to stick to

the bottomof the crucible, which is no longer protected by a liquid mass.
It is well known to every metallurgist that when the foundation is once
laid for a "sow" it is extremely difficult to prevent its rapid "growth;"
and even if the larger parts are broken or chiseled out at every tapping,
the iron will continually gain on the smelter.

By the employment of the automatic tap the first formation of " sows"
is evidently prevented. Even if there be much iron from the charge
reduced to the metallic state, the lumps will not come in (contact witli

the bottom, but will always swim on the lead-bath. Being h(ne exposed
to the oxidizing influence of the blast, they will be carried into the slag.

It need scarcely be remarked that the arrangement for tapping is a
continuous one, arid that it carries the molten lead out from the bottom
of the blast furnace as fast as the metal is reduced inside. At the same
tune the lead snK^ltcd from the charge above remains in the crucible long-

enough to give the molten ingredients the required time to react upon
each other and separate according to specific gravity.

. The lead obtained by this apparatus must be i)urer than ordinary
tappings, because it is taken from the bottom of the crucible, where the
liurcst (heaviest) metal gathers, and because foreign metals, as iron,

zinc, and antimony are mostly oxidized and slagged before they are
alloyed with the lead.

The work of the smelters is of course considerably lightened, because,
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in addition to the tapping, tlie liard worlv of removing " sows," loosen-

ing tlie charge in tlio crucible ai'ter ta^jping, etc., is dispensed with.

The invention is, as far as I can judge at present, of the first importance
for lead and coiiper smelting, and its benefits to those branches of me-
tallurgy are promising to be as great as those of the Luermann cinder-

block have already proved themselves to the iron interest.

1. The precipitation process.

This process is the simplest lead-smelting method in nse. It is based
on the greater affinity of the sulphur for iron than ibr lead

;
and, with

ores containing only galena and quartzose or argillaceous gangue it can
be carried out according to stri(!tly stoicliiometrical piinciples. But when
foreign suljihurcts are present it becomes less advantageous. The
presence of those of copper, antimony, arsenic, etc., is especially unde-
sirable, because these are also acted upon by the iron, and the portions
reduced to metal deterioi'ate the lead, while the sulphurets go into the
matte, which, besides mudi lead, carries the greater part of the silver,

if silver be present, with it, thus necessitating further processes for its

extraction. Por these reasons, and the high jirice of metallic iron, it is

in use at the present time in few localities only, the smelting works in

the Upper Hartz Mountains, which work ores containing a high percent-

of lead, little copper, and silver, and quartzose gangue, being the priu-

cipjil representatives of the kind.

For introduction in the West, where the main object of smelting is

the extraction of the silver from the rich ores, while the base metiils

are of little value, the process is not at all adapted at pi-esent.

2. The roasting-and reduction (and precijpitationj process.

This method is eminently adapted to the ti-eatment of ores rich in

silver, comparatively poor in lead, and containing various foreign sul-

phurets,'combin;itions of arsenic and antimony, and earthy and quartzose
gangue. Its main advinitage consists in a nearly ])erfect extraction of
the silver in the first smelting, because inconsiderable quantities only of
matte are formed ; but considerably more fuel is needed than in the fore-

going process, on account of the roasting ; the contents of silica cause
often a loss of lead in the slag; and when copper is pi'esent in the ore it

is lost, if the roasting has been carried out sufficiently to guard against
a loss of silver by the formation of matte.
The process consists in a roasting, (the purpose of which is to change

the sulphides as nmch as possible into oxides and to volatilize a part of
such deleterious substances as antimony, arsenic, and zinc,) and a subse-
quent reducing smelting. In the latter it is intended to reduce the
oxides of lead and silver ; to decompose, by means of iron, either added
or reduced from the oxide in the charge, the sulphides of lead and silver

which may not have been oxidized during the roasting, and to carry the
earthy and quartzose substances into the slag.

This process is at jjresent carried out in an imperfect manner in Eureka
District, Kevada. Tlie ores there are mostly carbonates, but a suffi-

(!ieut amount of sulphide of lead ami arseniatc of iron is present to cause
the formation of a considerable proi)ortion of matte and speiss, which
are at present not subjected to further treatment, and hence occasion
the loss of much silver and lead. To guard against this the ore should
be first roa.sted at a low heat with an addition of small coal, in order to
remove the greater part of the sulphur and arsenic, and then a heat
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sufficient for sintering should be given. There is usually quartz enough
present in the ores (ami whenever this is not the case it sliuultl be added)
to ])ermit the formation of silicate of lead, from which the metal cau
easily be removed during the subsequent smelting by a slight addition
of iron ores, basic slags containing much iron, etc., as the ores them-
selves contain considerable quantities of iron. Even if this method is

not followed while the preponderance of carbonates of le^ul in the
mines continues, it will certainly have to be introduced as soon as, with
increasing depth in the mines, uudecomj)osed sulphurets, arseniurets,

etc., are reached.
The principal and latest innovations and improvements in the roast-

ing, reduction, and precipitation process are introduced in Pise, France,
and in Freiberg, Saxony. The methods of both these localities have
been described by Professor M. L. Gruner, and I insert here a transla-

tion of his articles, which are of the highest value for the metallurgist.
Smelting-tcorls at Pise.—At these works ores from Pallieres (galena

with quartz and suli^hurets of iron) and from Sardinia, which are bought
up at Marseilles, are smelted. The roasting is carried out in reveiber-
atories, 8 to 12 meters* in length and 2 meters in width, which have
doors on one of the long sides only. The roasting is conducted very
carefully and completely, without raising the temperature high enough
for melting, (slagging). The smelting was formerly done in Oastiliau
furnaces with 3 to 4 tuyeres, similar to those of Pont-gibaud, Biache St.

Waast, etc., but lately the director of the works, M. Barru, has improved
the furnaces in an important manner by making them liiglier, l eplacing
the fire-i)roof material in the regions of the tuyeres with iron plates
cooled with water, and by inserting a charging funnel, -closed above, into
the top of the furnace.
The furnace rests on a large foundation, held together by a cast-iron

ring, iu the middle of which the stiibbe-suuip, 0.90 meters in depth
and 1.9 meters iu diameter, is located. On the Ibundation a ring of lire-

proof brick is laid, on which stand four curved cast-iron plates, 0.80
meters high, inclosing an interior space 1.15 to 1.20 ineters in diameter.
These, when properly connected, form the cylindrical wall of the fur-

nace in the smelting-zone. In order to facilitate a change in the heiglit
of the tuyeres, when necessary, these plates are not directly connected
with each other, four pillars, 0.25 meters in length and 0.22 meters tliick,

intervening between them. In the third one of these, 0.25 meters above
the foundation, the tuyeres are inserted, and in the base of the fourth
the tap-hole is located. Around the outer circumference the plates are
connected by clamps, for the purpose of holding the pillars between
them and of supporting the ui)per portion of the furnace. Around the
outer surface run three small horizontal troughs of cast iron, which are
constantly kept full of water. This runs vertically along the plates,
from one trough to the other, and the portion not evaporated is gath-
ered in a reservoir at the foot of the plates. Four to live thousand
liters of water are used in twenty-four hours. The upper part of the
furnace consi.sts of hi-e-proof material, which rests ou a projection held
by the plates.

This part of the furnace is 1.80 meters wide. Higher up follows a
siinple iron cylinder, the elongation of the iron mantle, which is lined
with fire-brick. The entire height of the furnace above the foundation
is 3.25 meters. At this height the top is closed by a horizontal iron
plate, in the middle of which a sheet-iron cylinder, 1 meter high and of

*1 iueter=o9.;58 inches; 1 Utei-=0.8cj quart; 1 gr!ini=15.433 troy grains; lkilogram=
S.204 pounds avoirdupois.
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the diamoter of the shaft, is inserted. It is open at the lower end, and
can be closed on top by a door. At the side, near the top of the fur-

nace, the fumes pass through a flue 0.25 meters wide, into the condensa-
tion chambers, which are 470 meters .long, and contain 1,8G0 cubic
meters. Tiiey are connected with a chimney 40 to 50 meters in height,

which communicates also with the roasting furnaces. The fnrnace lias

two tuyeres, of 0.05 meters diameter, and the blast has a pressure of

0.03 to 0.04 meters. Before putting the furnace in operation the inside

of the iron plates is covered with a layer of gypsum, 0.02 meters thick;

but as soon as smelthig has commenced this falls off in pieces, and in

its place a thin layer of slag, or regenerated galena, is caused to -adhere

to the plates by the cooling effect of the water. In this state the fur-

nace runs from two to three months, and no repairing is necessary dur-

ing that time except the occasional replacing of a lire-brick near the
tuyeres. The campaigns might even last longer if the " tutty" forming
in the upper part of the shaft did not render interruption necessary.

Ill charging, the fuel is placed in the middle and along the breast,

while the charge is thrown in in the form of a semicircle over the tuye-

res. By means of a valve iu the flue, the exit of the gases is so regu-
lated that tlie outer air exerts only a small pressure on the furnace gases.

In consequence of this the fumes draw off slowly ; their quantity is

reduced to a minimum; the gases -never ignite on top of the furnace,
and even during the charging little lead is lost by the draft.

The effect of this arrangement is important. 13efore its introduction
the gas(!S ignited often on top, and the settlings of the condeusing-
chambers burned like tinder. They were then light and voluminous,
and were carried along by the dratt ; now they are gray, metallic, and
heavy, and contain 50 to (iO per cent., whereas they formerly contained
only 35 to 40 per cent. Previous to 18G5 the entire loss in the old fur-

naces, with open top and two meters high, was 7 to 8 per cent., half of
which was lost in fumes ; now it is only 4 per cent., of which over 2 per
cent, are fumes. From 0 to 7 per cent, of the ore is saved as condensed
fumes in the new furnace.

The ores of Pallieres contain after roasting, on an average

—

Oxide, sidphate and sulpliide of lead 500
Oxide of iron with some sulphide 300
Quartz = 200

1,000

the contents of lead being 40 per cent., 110 kilograms of which hold 110
grams of silver.

The foUowiiig fluxes are used

:

Per cent.

Limestone 20 to 25
Eich iron ore 3 to 4
Cast iron 2 to 3
and it is intended to make a slag of the following composition

:

Per cent.

Silica 30
Protoxide of iron 40
Oxide of calcium 20
Alumina and oxide of magnesium 5 to G
Oxide of lead 2 to 3
Tbe contents of sulphur in the slag must not exceed 1 per cent, and

the contents of silver are not to be more than one gram iu 100 kilo-

grams.
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If tlio ore lias been imperfectly roasted some matte is formed, wliicli

passes into tlic slag. In experiments to smelt raw snlpho-carbonates

with the common ore (galena with sulphnret of iron) which had been
slightly roasted, with the addition of 7 per cent, cast iron and 20 per
cent, of iron ore, the resulting slags were mixed with matte and con
tained much silver. The more carefully the roasting is carried out, the

more perfect is the extraction of silver. According to this it would be
advisable to leave the 2 to 3 per cent, cast iron altogether out of tlie

charge and to take in its stead the corresponding amount of iron ore

;

and also to contract the furnace in the smelting-zone. Tlie smelting
would then take place easier and a little oxide of iron would be reduced,

as in the Eachette furnace in the Hartz.
Eight to ten tons of roasted ore are smelted at Pise in twenty-four

hours, with 25 per cent, of coke, and the lead is tapped two to three

times daily into an iron kettle, which is preferable to a sump cut out ot

stilbbe. The added cast iron often acts onlj' as fuel. At Pise the con-

sumption of coke fell from 25 to 22 per, cent., when 7 per cent, of cast

iron were added instead of 3. At Pontgibaud, where the ores contain
50 per cent., the effect of iron is still more apparent. With 10 per cent,

of cast iron 8 to 9 per cent, of coke were used, and with 12 per cent.,

less than 7 per cent. In both cases not a trace of matte was formed,
the iron being mostly oxidized.

In the smelting process at Ems, Prussia, a Eachette furnace, with
twelve tuyeres, is used, and in twenty-four hours 15 tons of charge are
smelted, consisting of 100 roasted ore, with 50 per cent, lead, 24 puddling
slag, 21 spherosiderite, 16 limestone. Ten per cent, of cokes are used,
while formerly, in the old furnaces, 20 to 30 per cent; were consumed.
The saving is effected, however, less by the shape of the whole furnace
than by its narrowness in the smelting-zone.

The process at Freiberg.—About two years ago a modification of the
Oastilian furnace was introduced at Freiberg. It difiers from the for-

mer in the horizontal section, which is eight-sided instead of round;
seven tuyeres have been placed around the periphery, and it is closed
as a " sump-furnace." As at Pise, near Alais in France, a flue for the
removal of the gases into the chambers is built in one side near the
top, and in a manner similar to the arrangement in iron blast-furnaces;

an iron cylinder is inserted into the top, behind which the gases enter
the flue. Through a funnel on top of the cylinder the furnace is charged
by cars, the bottom of which can bo let down. The furnace is 4 to 5
meters high, in the level of the tuyeres 1.55 meters wide, and on top
2.12 meters. The tuyeres are cooled by water, and the breast rests on
an iron box filled with water. This, it is true, is a great improvement
on the old furnaces, but iron walls should be used in the smelting
region, as at Pise ; the furnace ought to bo still more contracted in this

portion, and the fore-hearth ought to be discarded. The upper part of
the furnace is independent of the lower, and rests on iron bars wliich are
suspended from above, so that the lower part can be separately repaired.

The charge is little changed. As formerly, 45 to 50 per cent, of roasted
first matte are added to the ore, but instead of 150 per cent, of lead-

slag, only 85 per cent., and 2J per cent, of limestone are added. The
economy is not perfectly satisfactory, as 24 parts of coke are still used
in treating 100 parts of ore. The furnace seems to be too wide in the
level of the tuyeres, and the charge is too voluminous. The amount of
the slag, and perhaps that of the matte, should be lessened, and a part
of the latter replaced with lime. Nevertheless, this is a considerable
improvement, 31 parts of coke having been used formerly for 100 parts
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of ore. Poorer mattes are now produced, and slags wliich can be thrown
away, contaiuiug in 100 kilograms only 1.5 kilograms of lead, 0.1 kilo-

gram of copi^er, and 1 gram of silver. In twenty-four hours 15 tons

are smelted, and lately this has been increased to iid tons.

Furnaces of the same kind, only difiering from the Freiberg furnace

by their round shape and the number (5) of their tuyeres, have beeu
erected at Braubach and Clausthal. In the latter slags are now made
which contain only J per cent of lead.

As I have mentioned above, this furnace has also been introduced at

Eureka, Nevada, and it is reporl^ed that excellent results have been ob-

tained ; but I have not yet received exact figures.

IV. REFINING OF THE LEAD AND EXTEACTION OF THE SILVER.

Neither of these processes is as yet practiced in the W«st, and it is

probably, under present circumstances, best that they should be ex-

ecuted at commercial centers. The principal reason for this is the

insecurity and high freightage of fine bullion shipments, both of Avhich

are avoided in shipping base bullion.

Lead is refined, either for the purpose of using subsequently the Pat-

tinson process for the silver extraction, or to obtain a pure article for

the trade. If the lead is tolerably pure, it is sufficient to remelt it in

a reverberatory or an iron kettle at a low temperature, draw off the

dross, and "pole" the fluid mass. But if the lead is very impure it must
be repeatedly calcined at a red heat in a reverberatory, under access of

air; and even this does not suffice when antimony is present. In that

case a blast is used iu some works ; in others, superheated stoam. The
latter shortens the process, and has given generally good results.

When, besides autimony, much copper, iron, or nickel, or other not

easily fusible substance is present in the lead, the calcination is, in some
localities, pi-eceded by eliquation, or the heating of the mass to the

melting-point of tlic lead, which is then drained off, leaving a sponge of
_

the less fusible metals. These must be subjected to farther treatment,
'

both on account of their own .value and to recover the amount of lead

which still inheres in them; and since this reworking involves consider-

able loss of metal, eliquation Is willingly avoided by metallurgists.

Where it is employed the object is to reduce the time, labor, and ex-

pense required for the calcination of a highly refractory material; and
when this end is not secured by eliquation, that process is not to be
recomu; ended.

Direct cupellation of the whole product of lead has nearly everywhere
ceased to be employed for the desilverization of lead, partly because there

is no market for the large amount of litharge thus produced, and its re-

duction to metal adds to the cost of the process, and partly because iu

most crude lead the contents of silver are too small to permit an econom-

ical extraction in this way. The Pattinson process also is gradually

giving way to the desilverization by means of zinc, originally known
as Parke's method, but considerably improved by later experimenters.

In this country a similar process is carried out at Newark, New Jersey,

with this principal diflerence from the original, that the ziuc contain-

ing the silver is not skimmed from the surface of the molten lead, but

retained in a reverberatory in the dross, after the lead has been removed
at a low temperature by a process of eliquation. It is based ou the

foct that lead melts out of an alloy of zinc, silver, and lead, before the

other two metals become liquid, and that the silver has a greater aflinity

or zinc than for lead. The objections to eliquation, mentioned above,
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do not obtain in the pivsent instance, since the lead is iniro, and the
aigentiferons rcsidnnni requires no other treatment than a simple dis-

tillation and cupellation. The manipulations are, therefore, not rendered
ijiconvcniently numerous or complicated.

The zinc process, as practiced in the small w orks at Braubach, on the
Ehine, is described by Professor Gruner as follows

:

Ijcad is ti'cated liere which contains gold, silver, and copper. Twelve
tons of lead arc melted and 2 per cent, of zinc is added in three periods.

A thorougli mixture is secured, after each addition of zinc, by stirring

the whole mass for half an hour ; then the charge is permitted to cool,

and after three hours the zinc-scum is di-awn off. The whole operation,'

tiierefore, lasts twelve lionrSc The zinc absorbs from the lead first the
gold, then the coiiper, and finally the silver.* The zinc-scum, which is

first partially freed from lead by heating it up to the melting i)oint

of the latter, is then mixed in a cast-iron kettle with chloride of lead,

and raised to a dark-red heat. Chloride of zinc and lead rich in silver

are obtained. The latter is cupelled. Tiie great mass of the lead from
which all the silver has been extracted is likewise treated with chloride
of lead to free it from zinc; and the slag containing the chloride of
zinc is smelted in a reverberatory or a low blast-furnace, for the jmr-
pose of obtaining the particles of lead mechanically mixed with the slag.

It would probably bo better to treat the slag with water, which dissolves
the chloride of zinc. The lead contains after the treatment less than
10 grams of silver per ton.

At Lautenthal,t in the Harz Mountains, a modification of Cordurid's
process has been introduced. Here 35,000 ponnds| of lead are melted
in a Pattinson kettle ; and after the dross is removed l.-t per cent, of
zinc is introduced at three periods, the mass being each time energetically
stirred and then left for some time quiet, in order to give the zinc, con-
taining the silver, a chance to separate. The whole procec^dmg takes
eighteen hours. The stirring is done by a vertical shaft with arms, to
the lower end of which a box with holes in the top is aflixed to receive
the zinc. This is added in small solid pieces, and as soon as introduced
into the molten mass melts also and ascends in fine streams through
the lead to the top, taking up the silver on its way. As products of
this treatment, arc obtained

:

a. Desilverized lead, containing some zinc and antimony. To remove
these, steam is introduced into the lead from the bottom of the kettle.

This oxidizes the zinc and also some lead, while hydrogen is evolved,
and the oxides rise to the surface. During this process the kettle is

covered with an iron hood, fro'm which the steam and gas are conducted
by a pipe into a condensing chamber. The presence of zinc in the
molten lead is tested by taking a sample from the bath with a ladle.

If, on emptying the ladle, flaps or clouts of metal are observed to ad-
here to it, the zinc is not yet completely removed ftxjm the lead. But

* This statement of Professor Gruner is contradicted by an article in the Berg mid
Hiittenniiinnisclie Zcituug, (1869, p. 271,) from whicli I extract the following passage:
" Kogarding the affinity of different metals for zinc, it has been found that when a
small quantity of zinc is added to lead containing copper, gold, and silver, the copper
is first absorbed liy the zinc; if the resultant alloy of zinc and eopjier is removed, (for
further treatnn;nt by matte-smelting.) and another small addition of zinc is made, tho
gold is next .absorbed, and only by adding a larger (puintity of zinc is the silver thus
extracted from the lead. Perhaps it would be feasible by I'neaus of such a graduated
successive treatment of a lead-.alloy containing copper, gold, and silver, to efl'ect tho
separation of these three metals." The practicability of an accurate separation by such
means I am incdined to disbelieve.

t Berg and Huttenmiinnisohe Zeitung, 1869, p. 271.

t Prussian pouuds, equal to 25,775 English avoirdupois.
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•when these are no longer formed, and a Mhite crystalline spot (specular

antimony) shows itself in the middle of the cooled sample, the zinc is

gone and the antimony has then to be eliminated. The hood is removed
after first conducting steam directly under it in order to drive out the
hydrogen and to. prevent explosions, after which steam is conducted
into the metal bath under access of air, until, a sample shows no
more antimony, the surface appearing uniformly lead-gray. The oxides
are then removed from the surface of the metal in the kettle, and the
lead, of excellent quality, is ladled into molds.
The oxides, containing lesid and zinc, are concentrated mechanically

in the wet way, and two products are the result : Oxide of zinc of a
yellowish-green color, containing 30 to 33 per cent, of lead, and oxide
of lead, poor in zinc, which is smelted with other refuse.

b. Zinc rich in silver, with some lead, (zinc-scum.) This is melted in

a kettle, and, alter putting on the hood, steam is introduced, when the
lead separates, leaving a scum rich in oxides of silver and zinc. This
is added afterward, in cui)elliug the lead after the first oxides have been
drawn off". The scum which appears during this subsequent cu])cllatiou

on the lead contains still some silver and is therefore returned into the
smelting processes.

This method gives far better results than the Pattinson process for-

merly iu use.

SEPABATION WITH ZINC AND CENTRIFUGAL FORCE.

Mr. Eyster, of Colorado, has lately published in the Engineering and
Mining Journal his process for the desilverization of lead by zinc, which
is evidently intended to secure the more intimate distribution of the zinc
through the lead and the final separation of the lead and the alloy of
zinc and silver, by means of centrifugal force. This latter idea is en-
tirely new, but the experiments thus far made are not conclusive yet as
to the economical advantages of the process. The description of the
process by the patentee follows here

:

The cylinder which I first oxiierinicnted with was only 9 inches in diameter;
the one I now have is 15 inches in diameter and 3 inches in length on the inside, that
is, from head to liead. Tlie principles which underlie my process are

:

First. That metals when iu the metallic state do not enter into chemical combinu-
tiou when mixed or alloyed together.

Secondly. That metals when alloyed and reduced to a llnid condition and kept at
rest iu that condition for a considerable length of time, say an hour or more, iu a deep
vessel, will become partially or approximately separated, according to their respective
specific gravities. A familiar illustration of this is to be seen iu a brass fouudery—brass
being composed of copper aud tin, if kept at restjn a molten state for an hour will so
completely separ.ate as to destroy the qualitj' of brass.
Another well-known instance of the same transposition is this : If silver and gold bo

mixed, reduced to the molten condition, and kept in that state for an hour in a uanow
and deep crucible, aud then allowed to cool without agitation, most of the gold will
be fouud at the bottom of the crucible and most of the silver at the top.*
This result is accountable for on the principle that when these metals are reduced

to the fluid condition by heat, their atoms are free to and do arrangis themselves ac-
cording to their respective gravities. When these metals are mixed aud fused, each
atom of eiich metal retains in its atomic state all of its i)ropertie8 and chemical char-
acteristics. It would require too much space for me to go into detail on this subject,
and I content myself with simply stating the general principles.

If when metals are thus mixed and in fusion you employ mechanic.il force to assist
their natural tendency to separate, you will accomplish that result in ])roportion to
the force applied. The force which I apply is centrifugal force, generated by the rapid
rotation of a hollow iron cylinder, in which the molten metal is placed for that pur-
pose.

* I do not vouch for this statement. I have never observed such a separation myself,
and I am inclined to doubt its occurrence. Mr. Eyster's theory ai)pcars to me too
weeping. His experiments with zinc, silver and lead, on the other baud, are as rea-
onable as they are ingenius and interesting.—R. W. K.
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Tlie cylinder I now have for oxperiraent is made of cast iron, tlirec-quarters of an
inch thick, 15 inches in diamctor inside, and 3 inches thick, that is, from head to hea-l,

60 tiiat the cako or ingot of metal after treatment will bo of these dimensions. The
cylinder is cast with one of its lieada attached. In the other end is a llaugc 2 inches

wide, on which the ot her head oftho cylinder is fitted, so that it may bo pnt on and taken

oif at pleasure by means of bolts and keys or screws. This flange, and the head that

fits on it, must be made so that the joint will be close, and so constrncted that it may
be luted and made perfectly close or tight when it is pnt together for use. From the

center of each of the cylinder-heads protrudes an axle, cast with it, and made strong

enough for the purpose, on which the cylinder revolves. On the top or circumference

of the cylinder is a hole about one inch in diameter, through whicli the cylinder is

charged With the molten metal, and which is opened and closed with a screw or other

appliance so as to be perfectly close. On one of the axles is fitted a spur-wheel, by
means of whicb the cylinder is made to revolve. I have a bed-plate cast with journal-

boxes, on which this cylinder is to be placed when ready to be operated. This bed-

plate is placed on the top of a small furnace, of sulHcieut capacity to generate heat

enough to keep the cylinder as hot as the metal to be treated.

I place the cylinder in its bearings over the furnace, make up a small fire, and revolve

the cylinder slowly over it, so as to heat it up to the temperature of the metal to be
treated. I then open the vent on the top, pour in the metal to be treated, close up the

vent, and commence to revolve the cylinder, at the rate of about 250 to 300 revolutions'

per minute, keeping in the furnace just heat enough to keep the cylinder hot, and the

metal within it in fusion. After I have revolved the cylinder thus for three hoiu's, I

withdraw the heat, keeping up the rotation until the cylinder is cold, and the metal
within it solidified. (This will be accelerated by a blast of cold air blown into the

furnace.) I then lift the cylinder from its bearings, take off the movable liead, and
turn out the cake of metal, when I find the lighter metals in the center, and the heavier

ones on the outside, so that they may be cut apart iu a latlie, or by any appropriate

instrument.
I do not claim that this process will make an exact separation, unless, perhaps, when

there were but two metals, when one might.be cut pure from the inside, and one pure
from the outside, leaving an intermediate ring or band to be treated again with others

of like value.
Having thus described my method, I will now give the result of two experiment.s

which I made recently, one in the small cylinder with very rich lead, and one in the
large cylinder with very poor lead.

The first experiment, as I said, -was with very rich lead
;
according to assay it con-

tained §1,100 to the ton. It was made in the small cylinder. I melted sixty pounds of
this lead, containing about $33 of silver. I added to it nine pounds of zinc, and
after heating my cylinder to the temperature of the molten metal, or a little more, I

opened the vent on the top and poured in the metal. Closing the vent, I revolved the
cyUnder slowly for a few moments. This is done to mix the silver, lead, and zinc. I

then stopped the rotation, and allowed the cylinder to stand for ten miuntes. This I

did to enable the zinc to come to the top mixed with the silver, which it will do by
reason of its specific gravity. I then turned the cylinder rapidly half round, so as to

throw the zinc to the bottom, whence it would again ascend to tiie top, by leaving the
cyUnder at rest for ten or fifteen minutes. This may be repeated three or four times, as

by such manipulation, and a very .slow motion of the cylinder, I obtain a m(jst intimate
mixture of the zinc with the mass, and thus bring it iu contact with all of the sihcr
in the m.ass, which the zinc, by its superior affinity, takes up, reducing the gravity of
the silver to the mean between that metal and zinc, making it about 8i, and leaving t he
lead at its original gravity. After I had thus treated it, I commenced to revolve the
cylinder at the rate of 300 revolutions to the minute, and continued its motion at that
late for two hours and a half, keeping up heat enough in the furnace to keep the metal
in fusion. At the end of two and a half hours, I withdrew the fire and cooled the fur-

nace with w.ater, keeping up the rotation of the cylinder at the same speed until it

was cold and the metal within it solidified. I then lifted it oft' from its place, took otf

the head, and turned out the ingot, which was nine inches in diameter and three inches
thick, with a hollow core in the center.

By means of concentric circles I divided this mass into eight rings, which J num-
bered, commencing with the outer one. A small section across all these rings, in the
direction of the radius of the circles, was taken for assay to the mint, and gave the
following results : No. 1 contained 1.7 parts of silver ; No. 2 contained 3 )iarts of sil-

ver; No. 3 contained 11..5 parts of silver: No. 4 contained 268 parts of silver; No. .5

contained 519 parts of silver : No. 6 contained 545 parts of silver ; No. 7 contained 553
parts of silver ; No. 8 contained 624 parts of silver. These are the mint figures, and
show, as you see, a concentration of 624 to 1.7. It illustrates also the principle in the
gradual increase of silver from the outside to the inside, A few pounds more of zinc

added to this experiment, and a longer period of rotation, would, I have uc doubt, pro-
duce a mucli more decided result.
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The second experiment was -with the 15-inch cylinder, and witli 180 pounds of lead,

containing §dO of silver i)or ton. This experiment was prepared exactly as the former
one. I heated the cylinder up to the proper jioiut, that is, the temperature of the

molten metal. I then poured in the melted metal, adding to it five pounds of zinc,

and mixed as before stated by slow mf)tion and stopping the cylinder. I then com-
menced to revolve the cylinder at a rat(i of from 250 to 300 revolutions per minute. I

kept this up for three hours, licepiug at the sanio time heat enough to keep the metals
molted. At the end of three hours 1 withdrew the heat, and kept up the rotation of
the cylinder at the same speed until it was cold and tlie metal solidified, when I stopped
it, took off the eyliuder, took off the head and turned out the iugot of the same shape
as that from the lirst experiment, hut of larger size. In this instance the metal was
divided in the same manner as hcforo, hut the number of rings was increased from
eight to fourteen.

Fifteen grains fi-om No. 1 gave so small a speck or point of silver that it was with
diflSculty it could ho seen in the cup with the naked eye. Professor Schirmer said it was
not more than would ho in the same quantity of litharge. He says practically it

amounts to nothing. The others gave the same results up to No. Vi, which had an
appreciable quantity ; No. 13 a little more ; No. 14 quite a respectable globule. Wo
did not weigli them, as I was desirous to keep them in the cupels for exhibition to
friends, as out of the cups none of them could have been weighed in the most delicate

• scales, except Nos. 13 and 14.

All of the experiments which I have made produced similar results, and I am now
fully satisfied that every succeeding eflbrt which I make will produce the same result.

Indeed, when I have an engiue or other force to drive my machinery, so that 1 can eou-
tinuo the rotation of the cylinder for six or seven hours, the result will he a perfect

one. I now desire to procure a wrought-iron cylinder of the capacity of from 1,200 to

to 2,000 pounds. With this apparatus, and this mode of treatment, I feel eonlideiit that

I can concentrate the silver that is in one ton of lead into 100 pounds, at an expense of
less than $5 per ton, thus saving the expense of cupelling 1,'JOO pounds of lead.

The ziuc to be used in the process is to be distilled from the solid metal, converted
into metallic zinc and used over again in a similar succession of processes, so that there
is no loss. We find no trace of ziuc in the samples outside of No. 12.

When I speak of the cost of couceutrating a ton of lead, I speak with reference to tho
cost of working an establishment of the capacity of five tons per day. All the hoist-

ing and lifting of cylinders would be done by means of cranes and pulleys, and tho
cutting of the concentrated metal by means of an upright lathe with an adjiistablo

cutter. Four men and one tou of coal would treat five tons per day with great ease.

CORDXJRIlS's PKOCESS.

Professor Fred. Prime, jr., of Lafayette College, Easton, Pennsylva-
nia, has translated a memoir by Messrs. Wedding & Braeuning, origin-

ally published in vol. xvii of Zeitschrift fiir das Berg, Hiitten und Sali-

nen- ]Vesen in dem preussischen Staate, on Mr. CordariiS's modification

of the dcsilverization of lead by zinc, which is especially valuable for

this country, as our western argentiferous galenas generally contain
many impurities, the removal of which from the lead, sub.sequently to

the desilverization, is one of the principal objects of this process. With
the permission of the translator I introduce his work here in full. It

originally ai)peared in the columns of the Technologist, an illustrated

industrial magazine, published in 'Sew York.
The process may be divided into : First, desilverization of the lead

;

second, refining the desilverized lead; third, treatment of the zinc

scum.

DESrLVEEIZATION OP THE LEAD, AND EEFINING THE DESILVERIZED
LEAD.

At the works of Baron Eothschild, in Ilavre, Spanish lead is smelted,
containing 0.(M—O.OC per cent, silver, and but very slight traces of anti-

mony. The desilverization and refining are carried on in different ket-

tles. According to Cordurid's plan, the desilverizing kettle should be
plac ed at a higher level than the otiior, in order that the desilverized
lead may be tapped off into the refining kettle ; but at Havre, in conse-

quence of local conditions, all these kettles are placed at a level, so that
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the desilverized lead must be ladled out. As this is much less advan-
tageous than the plan proposed by Cordurie, the latter is shown in Fig.

4, of the plate. In this, a designates the desilverizing kettle. This is

perforated at the bottom, where the discharge pipe, 6, is afiixed, fi'om

which the lead is conducted by a forked gutter, c, into the refining ket-

tle, (Z. The closure is made by a stopper, ic, which is inserted into the

pipe 6.

The disposition chosen at Havre is shown in ground-plan in Fig. 1, and
in vertical section in Fig. 2, and the corresponding paits are lettered as
in Fig. 4. The kettles are cylindrical, with almost hemispherical bot-

toms. The thickness of the iron at the bottom is 3 J inches—being twice
that of the sides. The desilverizing kettle holds 22,000 pounds of lead

;

the refining kettles are correspondingly smaller, there being two of

these to each desilverizing kettle ; lower are small kettles for liquating

the zinc scum, one of which is placed alongside of each desilverizing

kettle. The fires under the diflerent kettles are independent of each
other, the fiames being conducted spirally around the kettles ; r is the
common fine for the kettles a and I

; p that for the kettle d. Both these

and the flues of the boiler discharge into one chimney. At Havre, the
boiler is a simple cylinder 13.1 feet long and 20 inches in diameter.
These dimensions are more than suflflcient to serve simultaneously two
systems of two refining kettles each.

The steam supply pipe, n, is conducted along the flue p, by which a
superheating of the steam is effected. There is an arrangement, q, (see

Fig. 1,) at the lowest point, by which the condensed water can be blown
out of the pipe before the commencement of the o{)eration.

The refining-kettles, d, are closed by a movable hood of sheet iron,

fitting into a groove on the edge. The hoods are connected by sheet-

iron pipes,/, M'ith condensation chambers, g, of which there is one for

each system. At Havre, the condensation chambers are of sheet iron,

and evidently of too small cubical contents.
Manner of tcorl ing.—The work is commenced by mixing the zinc with

the lead, melted in one of the desilverizing kettles, by means of a me-
chanical stirrer, represented on a larger scale in Fig. 3. The vertical

shaft, a, is set in rotary motion from the crank, c, by the conical wheels,
b b. To the shait, a, is attached the box, d, perforated like a sieve, in

which the zinc is placed, and this, filled with pieces of zinc, is closed by
the cover, 1c, which is fastened in place by the wedges, 1 1. Above the
box, and attached to the shaft, iire two skew-wings. The whole is sup-
ported on the frame, e c, which can be moved on rails over the desilver-

izing kettle. When beginning the work, the shaft, a, is sunk so deep-
into the metal, that the box containing the zinc is suspended near the
bottom of the kettle. The shaft is passed through the collars, / and g,
and the wedge, h, inserted below the collar,/, prevents its being lifted

out of position by the motion of the apparatus.
The shaft is set in rotary motion so soon as the box containing the

zinc has been sunk in the kettle, thus producing a distribution of the
rising drops of zinc bj- means of the skew-wings. After the zinc haa
been intermixed the connection of the conical wheels is loosened, the
wedge, /i, removed, and the shaft lifted by a system of pulleys. For thia

purpose the collar, g, is movable on the points, i, so that the box can ba
lifted above the level of the frame, e, and held in this position by placing
under it a double claw resting on the supports, m m, and the whole
apparatus may be rolled away from the kettle.

This mechanical stirrer, not effecting the complete distribution of the
zinc in the lead, it is found necessary, after each addition of zinc, to stir

H. Ex. 10 29
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for some time with skiinmiiiff-ludles—an operation wliicli, in the opinion
of the oflicers, might be dispensed with if the wings were made larger

and two sets jjlaced on the shaft, one over the other. It is intended to

make sueh a change in the apparatus at Havre. Were the stirring appa-
ratus, as it easily might be, moved by steam, much manual labor
would be avoided.

The amount of zinc used at the Rothschild Works is 1.1 per cent; .the

length of time necessary for melting and ladeling out, twenty to twenty-
four hours; the amount of silver in the desilverized lead is 0.0005 per
cent., or 7!) grains in a ton. If the difference in the percentage of silver

in the lead be considered, these results closely coincide with those ob-

tained at the llartz Works, where, in twenty-four hours, a kettle of

25,775 pounds of lead, with 0.0104 to 0.0125 per cent, of silver is desil-

verized by 1.4 per cent, of zinc, to 0.0005 per cent, silver. The zinc

scum, after being liquated, in the small kettles at a tolerable high
temperature, is quite dry, and contains 2J to 3 per cent, silver. It is

subsequently treated, whilp the liquated lead is returned to that in the
desilverizing kettle.

In Older to free the desilverizing lead from zinc, it is brought into
both of the refining kettles belonging to each desilverizing kettle, which
hold about 11,000 pounds each. The kettles are heated to light cherry-

red heat ; the hoods are then set on, the steam-conducting pipe is passed
to the bottom of the kettle, and steam injected into the metal bath, at a
pressure of lour atmospheres. A violent oxidation of the zinc takes
place under "a disengagement of hydrogen, the temperature in tlie

kettles is nuich increased by the chemical process, and in about three
hours the whole of the zinc is oxidized, and the antimony also removed;
of this, as already mentioned, there exists but a small quantity in the
lead. The oxides are a mixture of oxide of lead and oxide of ziuc, in

which many particles of metallic lead are also mingled. Though no
figures with regard to the amount of this last can be given, from their

appearance, the quantity, as in the Uartz, is at least 2 to 3 i)er cent, of

the original amount of lead. The mercantile lead produced is apparently
of a very good quality ; it is ladled out into pans, movable on two wheels.

The condensation chambers are evidently too small to collect all the line;

oxides which have been carried off. The production of refined lead is

stated as 82 per cent., while the quantity of English coal used is given
as,8 to 10 per cent.

Two systems are always worked together—desilverizing and refining

twb charges of 22,000 pounds in twenty-four hours. Both systems are
served by six workmen, who alternate in twelve-hour shifts, so that but
three workmen are employed at one time. Two of these serve the de-

Bilverizing kettle, while the third attends to the boiler and the kettle

containing the desilverized lead. The ladling out of the mercantile lead
is done by special workmen, who are paid 30 cents* per 2,200 pounds,-
while the other workmen earn from 80 to 100 cents daily. The total

cost of this portion of the process, with the exception of losses, (estimated

at 1 per cent.,) may be rated as follows

:

On lOO weight
of lead.

Wages—For 44,000 pounds arc required 10 shifts at 90 cents 2.04 cts.

Coat—For 2,200 pounds of lead are used 220 pouuds of coal, costing .'iO cents. . 2. 20 cts.

Zino—The amount of ziuc used for 2,200 pouuds of lead is 22 pouuds, costiug
ll^J cents 5. 08 cts.

9. 32 cts.

' All moneys are given in coin value of the United States.
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When this process was introduced into the Lautenthal Silver Works,
the existing Pattinson battfery was used unaltered, the kettles being
simply provided with hoods, which are connected with larger conden-
sation cliambers than at Havre. The desilverization and refining are

carried on in the same kettle, which holds 27,500 pounds. Steam, having
a pressure of but one atmosphere, is conducted into the metallic bath
heated to a cherry-red heat, and the whole is completely freed from
7inc iu about three hours. An attempt to remove contemporaneously, as

at Havre, the. antimony, which is here present in considerable quanti-

ties, was unsuccessful; to do this the zincous oxides are first removed,
the hood is then set on loosely, doors in it are opened, so that the air

can have access, and steam is conducted in for about an liour longer.

By this means black abstrich, similar to that formed by poling, results,

with the advantage of holding the zincous oxides apart from the anti-

nionial products. The zinc scum is liquated iu common desilverizing

kettles, at a less elevated temperature. A zinc scum is obtained, con-

taining about 1J to 15 per cent, silver. It will- hereafter be snown that
tills, which contains more lead, is more readily decomposed by steam
than the dry, very argentiferous, and zincous zinc scum obtained at

Havre. The lead, liquated at a lower temperature, and hence containing
less silver, is completely desilverized in the ordinary manner by skim-

ming; as the liquated lead contains a surplus of zinc, none (or if any a
very small quantity) need be added. The Hartz liquating operation
a])pears more advantageous than that used at Havre, since the labor of
ladling the liquated lead into the desilverizing kettle is altogether
avoided. »

The direct yield of refined lead is about 80 to 84 per cent. ; about IJ
per cent, of the lead goes into the zincous oxides, which consist of about
55 per cent, of lead, and 0.8 per cent, goes into the antimonial abstrich.

The rest of the metal passes into the zinc scum, the lead reduced from
the first scum, and the lead refuse formed after the removal of the anti-

mony. The amount of coal used in desilverizing and refining is about
ten per cent. The total cost* of this process (except loss, pay of director,

and wear of the kettle,) is about 12.5 cents i)er hundred weight, (110
liounds:)

Wages l.Octs.
Zinc 7. 5 cts.

Coal 3. 0 cts.

These expenses would probably be somewhat reduced with more
practice and greater production, by a saving in wages and coal. The
loss, so far as examined, amounts scarcely to 1 per cent, of the lead
originally placed in the kettle

;
while, according to the fire assay, there

is no loss iu the silver present, but, on the contrarj , a slight increase,

as is generally the case in well-managed smelting Works. The following
analysis shows the excellent quality of the lead deprived of zinc by
meanS'Of steam:
Lead 99.9913
Copper .0022

12. 4 cts.

Antimony .0052
Zinc .

Iron .

Silver,

.0007

.0006

100.0000

* The exact and detailed results are tabulated at the end of the memoir.
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If the operations at Havre and in the Hartz are compared, the first

striking difference is that, at the ibrmer place, the lead is deprived of

zinc, in special smaller refining kettles, under high pressure. The de-

zincation is carried on in special kettles, as it is feared that light rich

argentiferous crusts may remain clinging to the sides of the desilverizing

kettle, which will not bo removed by skimming, and which may impair

the desilverization of the lead. This result has never been observed iu

the Hartz, where the desilverization is carried just as far as at Havre,
and completed in the same time. The reason given for. using smaller

refining kettles at Plavre is that the process is thus hastened, while a
better quality of lead is thought to be obtained by the higher pressure

of the steam; but, as already stated, the dezincation is effected at the

Hartz in larger kettles, under a low steam pressure, iu the same time as

at Havre.

TREATMENT OP THE ZINC SCtnMC.

1. Treatment of the poor zinc scum.

The attempt to remove the antimony contemporaneously did not prove
successful ; but this could not be attained when tried with steam under
a pressure of four to five atmospheres. That a special removal of the
antimony is not necessary at Havre is probably owing neither to the
arrangement of the kettles uor to the use of high-pressure steam, but to

the small amoixnt of antimony in the lead, to remove which the refining

process is perhaps sufficient; and if the different ciujacities of the kettles

are considered, it is found that the dezincation ana removal of the anti-

mony occupy the same time iu the Hartz as the dezincation alone does
at Havre. It woidd therefore appear that there is no advantage in

desilverizing and dezincizing iu special kettles with high-pressure steam.
Even a superheating of the steam appears to be scarcely necessary; at
least in the Hartz its use made no apparent difference. It is only
requisite that the steam should be dry, as otherwise the latent heat
needed to convert the water anew into steam causes a greater consump-
tion of fuel. From a compai'isou of the costs it is evident that they are
about alike at Havre and the Hartz, if no account be made of the different

quantities of zinc which are dependent on the amount of silver in the
lead. If the Cordurio and simple poling process are compared, the
direct cost of the desilverization and refining will be found about the
same. A slight advantage would in time be gained by the steam method
in shortening the process and consequently saving labor and fuel. The
small quantity of plumbiferous oxides and the consequently larger
quantity of refined lead produced by the stpam process, give it an imj
portant advantage, while the zincous oxides are available as paint.

Moreover, the steam method admits readily a complete closure of the
kettles, thus preventing the loss of lead and rendering the work less

injurious to health. In dezincation by poling such a closure cannot
easily be employed, not only because the polo must frequently be
replaced, but also that the oxidation of the zinc being almost entirely

due to the oxygen of the air, a complete exclusion of this is not desirable.

As used at Lautenthal the steam method demands no expensive plant.

Every Pattinsou battery may, at a slight outlay, be altered to serve it.

Condensation chambers of but small extent are needed, since the oxides
carried off' fall easily with the steam. It therefore seems evident that
the steam process has the advantage over all other yet known methods
for refining the zincous desilverized lead. In a new establishment it

would be advisable to provide the kettles with a tapping arrangement,
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SO that the lead might flow directly into the pans, and thus do away
-with the laborious and tedious ladling out. The plug recommended by
Oordurie is less suitable for the purpose than the slide used in some of

the Rhenish lead works. Of this the tapping-pipe ends in a triangular

flange, on which thei'e is a movable lever, which is pressed against by
an iron plate held in position by screws; both the flange and the inner

side of the lever, by which the tap-opening is closed, must bo planed
very smooth, so as to produce a complete closure. For safety the tap-

opening is also closed by a brasque plug. If stopped by solidified lead

the tap opening is easily cleared by running a hot-iron bar into it. The
translator saw this slide arrangement used at the worlis of the Stolberg

company, near Aix-la-(3hapelle, where it woi'ked admirably.

The oxides produced in the Corduri^ method of refining the lead are

so rich in zinc, and occur in such a fine state of division, that the great

mass of oxide of zinc can be easily separated from the oxide of lead by
a simple elutriation.

The following manipulation is used at Havre for this purpose : The
oxides are first washed with a little water on an inclined plane, six feet

long, divided into two sections by a traverse. The particles of lead

remain in the upper section, a portion of the plumbiferous oxides is

collected in the second section ; but the great mass of the oxides pass

through a sieve in front of the flame, into a large reservoir.' The lead

particles are returned to be refined, the plumbiferous oxides are reduced
in a reverberatory furnace, while the great mass of the oxides, composed
of almost equal parts of oxide of zinc and oxide of lead, are subjected

to a further separation by decantation. For this purpose three casks,

about four feet high and four feet in diameter, are placed one above
another. These are provided at various heights, with tap-openings.

The oxides are placed in the upper cask and stirred up with water.

They are then allowed to settle and the rich zincous oxides, which lie

on top, are tapped into the second cask. The same operation is here

repeated, the highest portion goes into the lower cask, the heaviest is

returned to the upper one. In this manner, plumbiferous oxides, with

about 60 per .cent, lead, and zincous oxides, which retain 30 percent,

lead, are obtained. The first, like the rich oxides to be hereafter men-
tioned, are treated with hydrochloric acid in order to remove the zinc

and fit them for reduction. The latter are well dried, and it is intended

to sell them as paint, for which they are said to be excellent, their

quality being improved by the lead they contain
;

for, though their tint

is not pure white, thej' require less oil than zinc-white. These oxides

are particularly good for painting wood, and answer better than zinc-

white for a first coat or where a imro white color is not necessary. It

is therefore hoped that the zinc oxides, equal to about one per cent, of

the original amount of lead, may be sold at a relatively fair price.

In table 2 we give a plan of the processes and intermediate products
for the purpose of affording an easy tabular view.

In tlw Rartz.—When washed at the Lauthental Silver Works, on an
inclined plane, the greater part of the poor oxides remained in the res-

idue, which contained upward of 85 per cent. lead. Hence it appears
that this substance essentially consists of metallic lead and oxide of

lead, and can, therefore, be reduced without difficulty. The remainder
of the oxides are conducted into the collecting vessels as a fine silt.

They contain only thirty per cent, lead, and are of a yellowish tint. If

used as a metallic color, the presence of oxide of lead would appear
advantageous. The results obtained at Havre can, therefore, be had
without decantation by the use of a better method of concentration, as
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by this means the separation of almost equal portions of oxide of lead

and oxide of zinc, and tbo consequent treatment by liydrocbloric acid

is entirely avoided. The price of hydrochloric acid being nnieh greater

la the Hartz than at Havre, it will scarcely be employed there for the

treatment of the plumbiferous residues, and it is hoped this may be
better done by a simple reduction. No estimate can bo given as to the

amount of acid used in treating the poor oxides at Havre, since suffi-

cient quantities have not yet been worked for the formation of a correct

opinion.

2. Treatment of the rich argentiferous zinc scum—steam process at Havre
and in the Hartz.

Cordurid not only originated the use of steam for dezincation of lead,

but first called attention to the use of steam in the further treatment of

the rich zinc scum. When the zinc scum from the desilverizatiou is

treated with steam, the zinc-silver-lead alloy it contains is decomposed,
and a mixture formed of oxide of zinc and oxide of lead with rich lead.

The oxides are still argentiferous, the silver they contain being due to

grains of rich lead, mechanically intermixed, and .also to a tolerably

infusible lead-silver-co])per alloy. The latter frequently attaches itself

in considerable quantities to the hood covering the kettles, so that the

amount of silver increases with that of copper, up to 9 per cent. The
formation of this alloy is caused by the lead tlirown against the sides

of the hood (and therefore into the oxides) which liquates out till an
alloy remains which no longer melts at the light-red heat of lead. To
avoid forming this alloy, as liir as possible, the steam must not be
allowed to stream with too great force through the metal, nor must the

zinc scum be taken off too dry, since lead is then wanting and tlie alloy

rich in silver and copper is more easily produced. Moreover, the zinc

scum, deficient iu lead, requires an excessively high temperature to

bring the mass to a semi-fluid condition fit to bo treated with steam.

At Havre, where the zinc scum is taken off very dry, the oxides con-

tain more silver than the rich lead separated ; while in the Hartz the
reverse is true, since the zinc scum contains more lead. In the latter

case, the rich lead contains about 1^ to IJ per cent.; the rich oxide
above 1^ to 1 per cent, silver. As a consequence of the high tempera-
ture, the kettles used for treating the zinc scum at Havre are rai)idly

destroyed, while after four months' use a change was not found neces-

sary in the Hartz. It may also be mcntione<1 tiiat there a steam pres-

sure of but thirteen to fifteen pounds is used in this stage of the opera-

tion; and at Havre, on the contrary, four to five atmospheres, yet the
pei'iod of the operation is no shorter than in the Hartz. At both
places, four hours are required to decompose a kettle of 11,000 pounds.

Considerable quantities of hydrogen gas are formed during the treat-

ment of the zinc, and if the tightly-dosed hoods are opened and air

allowed to enter before the end of the operation, there is danger of an
explosion. This risk may be avoided by conducting tlirough the hood
a second steam-pipe to discharge above the bath of metal and thus
passing steam over the kettle and through the condensation chamber
after the conclusion of the process.

The completion of the operation is recognized by means of samples
of the oxides and the rich lead. The latter must be so free from zinc
that no flaps remain on a ladle from which it is poured, while the oxides
must be in a fine ])owder, free from the greasiness of intermixed metal,
and when taken in a glowing condition must exhibit no ignition of zinc
in the air.



METALLURGICAL PROCESSES. 455

The smoke carried off w ith the steam consists, for the most part, of
oxide of zinc, and is always more or less argentii'oroas, and it is, wherever
practicable, advisable to erect suflicient condensation chambers to

collect it.

According to Gruner, during an experiment of considerable duration,

the loss of silver at llavre amounted to throe per cent., an nnfa\'orable

result which must, in great part, have been owing to iusufiit-ieujt con-

densing chandlers. The relative amounts of oxides and rich lead depend
on the character of the zinc scum. In tlie IJartz, where, as already
mentioned, the zinc scnm is enriched to fifteen per cent., from ^00 pounds
of zinc scum are obtained on an average 70 to 75 pounds of rich lead;

S2 to 20 pounds oxides.

As known, not only the silver, but the greater portion of the copper,

with small quantities of antimony, is concentrated in the rich lead ; and
when treating lead containing much copper, the enrichment of the zinc

must, on this account, not be carried too far, since the rich lead contains
so much copper that it will hardly melt. In this case a very rich litharge

is obtained from the cupellation of the rich lead, and a relatively very
large portion of the silver must be returned to intermediate operations,

causing a loss which is evidently a great disadvantage.
Final treatment.—The further treatment of the argentiferous oxides

is an important question, and the following process is employed at the
Havre works

:

The oxides, in a tine powder, are separated from the intermingled
grains, which consist, for the most part, of the very refractory alloy,- by
shifting under Avater. The grains are powdered in a mortar and then
treated, like the fine powder, with hydrochloric acid, for the purpose of
removing the zinc, which otherwise hinders the reduction of the oxides.

Therefore, only so nuich acid should be used as tobringall the zinc into

solution. When this end is completely attained, there is formed at the
same time an insoluble oxychloride of lead. For tliis purpose cisterns

are used at Havre, laid in Portland cement, and lined with a tliick coat-

ing of the same, to protect them from the action of the acid. Iron ves-

sels, enameled on the inside, resisted the action of the acid but a short
tinie. To manipulate 44,100 pounds of lead daily, two cisterns 4 feet

long in clear, 3 feet broad and 2J feet deep, are suliicient for the treat-

ment of the rich and i)oor oxides.

The cisterns are provided with a tap feet above the floor. Previous
to dissolving, the oxides are stirred with a little water, and the acid
added cold, as brought, without any further dilution. It is then stirred

uninterruptedly from Ibnr to five hours, in order to prevent any caking
together of the oxides, which would hinder the action of the acid. The
operation is completed wlien a sami)le of the oxides melts in a crucible

iu a muffle-furnace without the addition of any fluxes. The greater
portion- must theu separate as metallic lead. Tlic oxychloride of lead,

present iu smaller quantities, forms a thin fluid slag over the metallic

mass. Until this separation takes place completely, that is, so long as
the slag of oxychloride of lead is still i)oi"ous and ajipears mixed with
particles of metal, zinc is still present and the process luilinished. If

the fluid over the oxides reacts neutrally before the oxides gain the de-

sired character, acid is wanting; but if with an acid reaction the oxides
are sufliciently prepared, fresh quantities of oxides are added so as to

utilize the acid comi)letely. Acid reaction is shown by the evolution of
hydrogen gas on dipping in a piece of zinc. In this way it is very easy
to eflect the entire removal of the zinc without the use of an excess of
acid.
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After tapping off the fluid into clearing vessels, tlie oxides so pre-
pared are placed on an inclined plane to drain, and then melted in iron
kettles, thus separating the greater portion of the rich lead Iroui the
chloride of lead containing little silver. The last is reduced in a rever-
beratory furnace with lime and coal. The slags formed in this are melted
in a low blast-furnace with the dross obtained in the reduction of rich
litliarge in a reverberatory furnace, together with a flux of ferruginous
substances. The result is a cupriferous matte containing but little lead,
and slag lead, which is refined, and then goes back to the desilveriza-
tion. The chloride is thrown aside as useless.

In considering the method just described, the amount of hydrochloric
acid used forms a very important factor in the calculation, and this
varies with the proportion of zinc present in the oxides. No accurate
investigation on this subject has been made at Havre, but it may be
predicted that the amount of acid used approximates to the amount of
oxides treated, or about 2 per cent, of the original lead. At Havre the
acid can be bought at the low rate of 50 cents per 100 pounds, costing
about 1^ cents per 100 pounds of lead treated. In the Hartz, where the
price is much higher, this method was found impracticable. The rich
oxides are there introduced at the highest possible heat during cupella-
tion. To prevent loss from the formation of dust, the blast is shut oft"

until the oxides form a pulpy mass on the surface of lead being cupelled;
the blast is then let on again and the fire kept at high heat until a less-

consistent pulpy slag has formed. This is drawn off", and consists of
oxide of zinc, oxide of lead, and grains of rich lead. The silver con-
tained in this scum does not amount to more than 23,750 grains in the
ton, the greatest portion of the silver having passed into the lead. Af-
er the scum has been drawn off, true litharge is formed, which, from
the high percentage of silver in the lead, is always argentiferous. As
the grains of rich lead in the scum cannot be mechanically removed, (by
washing or huddling,) the whole of the scum is reduced together with
rich litharge. The zinc being present, not as metal, but oxide, does not
injuriously affect the working of the furnace, as was the case formei-ly

in smelting the zinc scum. As the' zincous slags produced by the re-

duction still contain lead and some silver, they are therefore added to the
matte smelting in a blast furnace where a very thin, fluid slag, rich in

iron, is produced, so that the zinc, which has no ill effect on the working
of the furnace, is lost in the slags and thrown away.
A condition of success in the operation of adding oxides during the

cupellation is, that the oxides must not be taken too dry, i. e., too poor in
lead, as in that case the amount of oxides produced is so great as to be
disproportioned to the quantity of rich lead. It has been found, in re-

lation to the silver and copper contained in the lead at Lautenthal, that
it is advisable to take from 8 to 10 per cent, of the lead placed in the
kettles in the form of zinc scum.
An inspection of table 1 will show that the rich oxides are utilized at

a much less cost in the Hartz than at Havre, and by this process there
is little danger of loss, provided the oxides are added with care during
capellation. • It may, however, be recommended, where practicable, to
supi)ly the cupelling furnaces with condensation chambers. The method
of decomposing the rich, argentiferous zinc scum by steam, and utiliz-

ing the oxides by addition during cupellation, is marked by its simpli-
city, its slight expense, and comparative freedom from loss.

The whole steam process, both for refining the poor lead and treating
the rich oxides, is to be regarded as an essential impi'ovement in zinc
desilverization, which must lead to its genei'al introduction.
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Table 2.

Lead from Piirnaces-^S-
(with Zinc.)

- {^^Impuro Doflilverizod Lead
(with Steam.)

Kich Zinc Scum
(liquated.)

Poor Zinc Scum
(washed.)

Soft Lead
(Mercantile Article.)

Concentrated Zinc Scum
(with Steam.)

Liquated Lead.

Lead Particles. Zinc Oxides, Eicli in Lead
' (reduced in Koverberatoiy Furnace.)

Oxides of Zino nnd Lead
(to Becantation.)

-El-

Lead. Abstrich
(to bo reduced in
Blast Fatxaco.)

riumbiferoii8
Zinc Osido

{with Hydro-
chloric Acid.)

Zinc Oxide Paint
(Mercantile Article.*

-I^Rich Oxides
(witlj Hydrochloric Acid.) (to CuiieUation.).^^^-

Chloride of Zinc
(lost.)

Rcsidnoa
(melted in Iron Kettles.)

Slags of Chloride of Lead
(rednced -with Linio and Coal in a Eev'y Furnaco.jra

/ • rm

Eich Load.

Silvor
(Mercantile Arti<de.)

Eich Litharge
(reduced.)

Slags.

Cupriferous matte.

^—
Antimoniai Lead
(to be refined.)

Lead.

Abstrich Hicli Lead.

Soft Lead.

^

Ecsidno
(reduced.)

Abstrich. Antimoniai Lead
(Commercial Article.)

Table 3.

table of the desilveeization process in the haetz.

(1,653,450 pounds lead from blast funiacc, 5,620 potinds from liquation of abstrich.)

Oxides free from Sih-er
(with 50 to CO per ct. Load.
a.I)5:i per ct., to he washed.)

Smelted Lead—1,639,070 Ibs.^^J

—

(with Zinc.) Used, per 11,023 lbs.

104 lbs. Zinc.
I. Coal.

) Bundles of Brush.

) 104 lbs.

:

> 1,200 lbs. I

) 10 Bun

Impure Desilvcrijied Lead
(with Steam.)

Dezincized.

Dross Lead
(liquated.)

Impure Desilverized Lead
(witli Steaiu.)

Eemoval of Antimony.

Eesidues
(3.07 per cent.)

To Matte Smelting.

Load.-

Eich Zinc Scum
(liquated.)

-Lead.

"With Steam.1—used
^

Argcntiferons Zino Seam
-(a2»7 per ct.)

08 Ih.s. Coal,

0.5C Bundles Bmsh.

Oxides Oxides Mercantile Load,
(containing S5 per ct. Load, (containing 30 per ct. Load,

1.733 per ct.) 0.62 per ct.)

I

(Paint.)

Reduced "^S-
(used 70 llw. Coke.)

Abstrich and Lead Dross
(1.213 + 2.273 per ct.)

Desilverized Lead to be Eofnind
with Steam.
(B.713 per ct..)

TT=„,i 5 l.lfiO Bundles Brush,
^^""J 43 1b.s.Coal.

Leml Dross
(0.431) per ct.,

returned to Blast Funiaco.)

Good Pig Lejid Antimoniai Lithiirge Abstrich
(."...ra per ct.) (0..'>:i3 i)er ct.) (0.373 per ct.)

To liL-itte Smelting. To be reduced.
Used, 63 lbs. Coke.

Lead Dross
(0.307 per ct.)

Eetnrned to Bla.st Furnace.

—Antimoniai Lead.

Silver-Lead
-C^(to Cupcllation,

5.S8 per ct.)

Argentiferous Oxidea.

Abstrich. Pure Silver-Lead.

Lead for Cupcllation,
Used per 11.000 lbs.

)0.3

22 Bundles Bmsh.
Bushels Marl.
Bushels Clay-slate.

Litharge.

Reduced to Lead.

Silver
(to be refined.)

To bo Cupeiied, (0.7 per ct.) Uac<l, 290 lbs. Coke, 70 Ib.s. Coal.

Argentiferous Abstrich. Flux containing Lead,
and Solo of Cupelling Furnace.

-.^ISilvcr-Lead. Abstrich and Litharge.

I^
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In order to avoid returning tlie zinc to tire smelting-furnacc, as is the
case when the oxides are added to the lead during cnpellatiou, the
attempt w ns made to separate, by washing, the oxide of zinc free from
silver, from the mechanically inclosed argentiferous particles of lead;
but a suflicient separation was found to invoh^e too great expense, in
consequence of the tine state of division of the mass, and that an oxide
of zinc Avas produced too argentiferous to permit its entire removal.
A series of excursions in Germany during a period of three years,

gave the translator opportunities carefully to observe and study all the
methods of zinc desilverization in use. Of these he considers the Cor-
dnrid process decidedly the best and most economical. With local

modifications, this method is suitable wherever the price of zinc is not
e-xoi'bitant. Its great advantage over thftt of Pattinson is shown in the
preceding article, and its general substitution is merely a question of

. time.

Table l.— Cost and produclion, with leadfrom the Upper Hartz; determinedfrom the ti'eat-

ment of 1,653,450 j)o«)i(i8.

I.—METAL PRODUCTION BY THE ZINC DESILVERIZATION.

Materials and products.

lUr THE STEAM PROCESS.
BY USE OF STASS-
FUimi SALTS.

BY rOUNO.

From the assay there
is contained

—

Amount used and
obtained in pei
cent.

—

Am't used and
obtained in
per cent.

—

Silver. Lead. Silver. Lead. Lead. Lead.

USED.

1,C.53,450 ponnils lead from lilast furnace
lbs. oz.

2, 770 11

6 10

lbs.

1,651, 176
5,616r),(j29 i)ounds load frouj liquatioQ of abstricb.

Total 2,777 9 1, 650, 792 100 100 100 100

I'liODUCED.

(A

)

—Mercantile products.

2.911,145 c'niicllrd silver 2, 721 11 97.99
KeJniod llarix lead 1, 398, 490

91, 844
22, 007
4,007

83.202
5. 513
1.332
0. 246

77. 187
12. 120
12. 120
12. 190

74.57
15 40
15.40
15.40O.xidcrt containiug no ailvcr, (13,560 pounds,

containing, by assay, 30 per cent, lead.)

Total A 2,721 11 1, 516, 468 97.99 90. 323 89. 307 87.97

{JS)—SuborHnate products returned to smelt-
ing processes.

50,926 j)ouiida antinionial litharge, with per
100 pounds 1.090 ]>oiin(is silver.

17,300 pounds Kfil(i of cupelling furnace with
per 100 poiHids 12.1 pounds silver and 66
pounds lead.

35,714 ]iounds dux, containing lead, with per
100 pounds .060 pounds silver and 90 pounds
lead.

12,125 pounds lead dross with per 100 pounds
94 pounds le;ul.

36,706 pounds lead slugs per 100 pounds 14
pounds lead.

Total B

55 8

9 1

2 2

50,881

11, 460

32, 143

11, 397

5,140

59 11 111,021 2. 159 6.701 7.373 6.87

Total A and B 2, 671 10
j

1, 627, 489 100. 149 97. 024 96. 660 9C.84

Ilenec, with regard to the metals used,
^

4 1 0. 149
29, 303 2.970 3.320 3.16
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II.—COST OP THE ZINC DESILVERIZATION.

I'or 5J tons of lead.

BY THE STEAM i'KOCESS.
nv USE 01

8TASSFUKTII
SALTS.

"Wages. Mato-
. rials.

Total.
Totalper 110
pounds lead.

•«2 7G ©11 finVil 00 #1 .1 Ofi9l4 OD 15 cents.

4 cents.
4 cents.
2 cents.
2 cents.

80
33
29
14
8
7

1 50
1 11

14 00
22
i:i

19

2 30
1 49

36
21
20

Kefiuiug desilverized lead from reduction „

1 cent.

4 52 14 75 19 27

Expenses for smithinj^, oil, grease, kettles, &c., per 110 pounds
lead.

5 13 18.

5
28 cents.

23 33 cents.

LEAD AND SILVER SMELTING IN SAN FEANCISCO.

The largest lead aud silver smelting-works in the United States, at
the present time, are nndonbtedly those of Mayor Selby, in San Fran-
cisco. The Bulletin, of that city, published lately an interesting article

in regard to them, which I give in full

:

Wo Iiiive ill San Francisco the most extensive smelting-works in tbo United States,
which have been quietly growing tip during the last four years, in a remote part of tlio

city iid almost unknown beyond the large number of workmen immeiliately engaged,
and the mining and freighting interests wliicli are employed in furnishing ores and crude
bulU on. We refer to the lead and silver-smelting works of Mayor Selby, near Blacli

Point, an establishment of the first importance as a means of developing the mines of
the Pacific coast, and with reference to the value of its transactions. These works,
which wo have recently visited, consume the great majority of all the ore and crude

j
bullion shipped to San Fi'ancisco, and they are beiug constantly increased in extent to

' keep pace with the expansion of the industrial interests with which they ar(i associated.
Their present capacity can be enlarged to an unlimited extent ; but oven now the
quantity of crude bullion and ore consumed exceeds that of any other lead and silver
smelting-works in the country—probably working np twice the amount used by the
Newark Reduction Works, which, at one time, were considered the largest in the United
States.

The legitimate place for smelting the ore would seem to bo at the min(!S from which
they arc extracted ; biit as they can be more advantageously worked where science,
skilled labor, and capital are concentrated, as at the sea-board cities, the nearest and
most available locality is undoubtedly San Francisco. From tlie mines of Nevada and
Utah to tliis city tlie distance is so small, comiiared with that to tlio Atlantic States,

as to constitute the former the natural customer for their ores, rendering successful
competition from tho East out of the question. Aud we propose to show that in our
city tlio facilities for smelting are superior to what are offered in any other locality.

The small shipments of ores which, upon the opening of the Pacific Eailroad, went East
as experiments, soon established these facts, as well as that higher rates are paid at
tho smelting-works hero than can bo obtained olsowhero in tho United States, while
tho cost of transportation is at least a lialf less iu favor of San Francisco, to s.ay noth-
ing of tho considerable percentage of ore that is lost by car-shifting and the jolting and
sifting incident to so long a transit.

Some of tho shippers who for a while gave Newark a trial, soon becanio satisfied of
this, and are now again sending their ores to San Francisco, not only because tho work
is done cheaper hero aud the charges.afb less, but tho treatment is more thorough arid
consequently tho yield greater. This same rule as to cheapness applies to ores that
have been shipped to Swansea for reduction, and there is this additional fact in con-
nection with that market, that while miners complain of not receiving fair returns
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from Swansea, experience has shown them that at Mr. Selby's works they-are honorably
aud promi)t.ly paid.

As regards the time consumed in the treatment of ores, miners will find that the ad-
vantages, on account of the late improvements, will he largely in favor of San Fran-
cisco, and that returns will be made with very little delayi The rule adopted by Jlr.

Selby is to buy the ores, which is conveniently done, owing to the extent of his con-
nections and agencies throughout the mining region. The works are always ready to

pay shipping expenses on ore from anywluue, and meet freight hills promptly on all

khids. the bills of all kinds following the metal.
Although a large and increasing amount of ore is received at the works from Nevada

and Utah, they are by no means dependent on those States for (heir supply, which
arrives from about every important lead and silver locality on the Pacific coast, includ-
ing the distant mining regions of New Mexico, Arizona, Mexico, aild along the Colorado
Eiver, whence they are brought by sea via the Gnlf of California. No crude bullion uor
ores are refused, unless the latter are of too low a grade to admit of profitable reduction.
In the early history of tho enterprise, ores for a while came too fast for the extent of tho
works; but with thoprosent enlarged facilities it would bo ditiicult to overtask their capa-
city, which can at short notice be increased so as to meet auy demand likely to be made
on them in the future. They were originallydosignedby Mr. Selby, in joint interest with
liisNew York jiartner, Mr. P. Naylor, (now on his lirst visit to Calitbniia during a busi-
ness as.socialiou of twenty years,) for tho purpose of supplying their shot -tower in this

city with lead. The idea of manufacturing for Eastern markets, or for exportation,
had not then been entertained. For years the experiment was a failure, financially,

and a less jicrsistent man than Mr. Selby would have abandoned tlui enterprise. Costly
experiments were necessary, and h(!avy expenditures attended the enterprise before
returns began to be realized. The result is the most important lead aud silver smelt-
ing establishment in the country, einployin{», directly and indirectly, more than a thou-
sand men in the various callings with which it is associated. It is the friend of the
workingman, for whom it acts as a reliable hank of deposit, aud whose labor it con-

. verts into ready cash on demand.
The location of the works, which occupy four fifty-vara lots, is on Jefferson street, at

tho iiortliern extremity of the city, on a jioint of land projecting into ihe bay opposite
Fort Alcataraz, and at the northern terminus of Montgomery avenue, that is to be. On
the hay there is ample wharf frontage, with depth ot water suflicient to aeeommodate
the vessels engaged in bringing ores and erudie bullion to the works, and earryingaway
lead and srilver. This bulkhead wharf is being steadily pushed out into the bay by tho
accumulations of slag aud other matter, real estate being thus increased at a rapid rate.

A railroad for hand-cars extends through tho works to the water front, serving tho
double imrpose of conveying market lead to the vessels at tlie wharf, and for dumping
tho refuse collectious at the bulkhead. The works, which are indicated from a consid-

ereablo distance by a large stack, are ap])roached by a xjlank road laid through the sand
drifts which hero reach nearly to tho shores of the bay. Formidable notices of " No
Admission," posted over the gateway, remind one that tho inmates are supjioscd to
know how to keep their own counsel.

Tho entire works are uuder tho general supervision of Prentice Selby, a son of the
proprietor, who, from the beginning, lias aided in bringing them to their present state

of efficiency, and who has recently returned from a short visit to examine the smelting
facilities in the Atlantic States—a tour of inspection, which, it may be added, showed
that tho business as conducted in San Francisco is I'ar in advance of any Eastern com-
petition. The immediate superintendent, W. II. Thom])son, who entered upon his

duties when the works were yet in an experimental condition, explained to us in detail

tho various jjroccsses. Wo do not jiroposo to risk confidence by an attempt at descrip-

tion. Suffice it to generalize by stating that the ore, landed at the wharf, is brought
by railroad into the works, where it is crushed, sampled, aud pr<!pared for calcining;
thence it goes to tho blast-fnruace to be smelted ; thciieo to tho relin-ng furnaces,

wjiero it is cleared of its base matter; thence to the desilverizing furnaces, which
separate the silver from the lead. Here it " splits" and takes two directions—the lead
going to the refining funiace again, where it is converted into market lead, is stamped
with tho proprietor's name, aud is piled away ready for sliiiraient. The residue iiom
the desilverizing furnace goes back to tlie smelting and thence to the cupel furnace,

where the small iiercentago of lead still remaining is extracted, leaving the silver

pure, or nearly so. This is melted again in crucililes to still further refine it ;, for

although it comes from the cupel-furnace 990-1000 fine, which is suitable for the pur-
l>oscs of the mint, it is not fine enough for shipment to China, where the standard
required is 996-1000. • The perfection to which this art may be brought is shown in

one lot of 10,000 ounces, which assayed nine hundred and ninety-nine and three-tenths
one thousandths fine. .

•

Upon entering the works, the visitor is impressed with their extent and the amount
of business transacted. A powerful engine carries the blast to the furnaces and drives

tho crushing-mill ; and far and near, through the smoke, the heat of intense fires, the
clash of iron implements, tho glare of furnaces, and tho clank of machinery, indicate a
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liive of industry, -vrlicre science and labor are intelligently coml)ined to unlock the
treasures oftlic mine to the purposes of trade and commerce. Everywliere tlio atten-
tion is called to interesting and instructive processes. In one furnace we are shown
about G.UOO x>unces of melted silver. From others liquid lead is being ladled into
molds placed in rows ready to receive it. Beyond, a stream of r<'d-hot litharge is

being run from a cupelling furnace. In another direction pyramids of pigs of crude
bullion are being carefully sampled, by clipping off with chisels pieces from the cor-
ners and edges. Further on a gang of men are piling up 1,200 pigs of market lead,
weighing ll.'S pounds each, the result of one week's work. In a huge iron safe are
stored quantities of silver in sheets and heavy fragments, ready for transportation to
the United States Mint. Near one of the desilverizing furnaces is piled a mass of sil-

ver "dross" (the residue which has been separated from the lead, and carrying from
1,200 to 1,500 ounces of silver to the ton) awaiting the process of the cupel furnace.
The load, after each smelting, is run into pig-molds, and is conveyed to the suc-
cessive furnaces by a system of miniature railroads, branching ofl'iu all directions to
distant parts of the works.
Following our conductor, we enter the assaying department, where exist all the

most approved modern appliances for dispatch and accuracy. This dcjiartment is a
scene of scientific industry, in which many interesting experiments are made in fur-
therance of the object of the works.

Situated over the main worlis, and reached by an inclined road, is an extcnsiv(! plat-
form on which are collected and arranged the various substances which are fed down
as fluxes into the smclting-furnaces below, in quantities as required—such as scraps
and cuttings of iron and other metals, lime, and a general mixture of the by-products
of the worlcs—dross, agglomerated ore, &c., which are worked over and made to servo
a profitable purpose.

Tlie remarkable success now attending the works was only reached through years
of heavy outlay and careful study. The idea that smelting is a simple affair, requiring
only the throwing iu of the ore and the running out of the metal, is effectually dis-

pelled after an examination of the intricate process—the skill and experience required,
iu the business. To an uninitiated spectator there is a strange fascination in these
rills of liijuid silver pouring from flaming furnaces—these ))ools of molten lead con-
fined within margins of white-hot masonry and reflecting like mirrors the delicate
and over-changing colors produced by the mysterious action of heat and chemicals.
In these smelt ing-works fourteen furnaces are kept constantly employed, and that
nnmbcr will be doubled as the supply of ore increases.

The most valuable ores are received from Arizona, and localities too remote from any
Eastern market to admit of .shipment there, even were it desirable. The works take,
without hesitation, all available ores that are offered. One firm in the neighborhood
of Salt Lake have reccnved .§40,000 for ores shipped by the Pacific Railroad. Another
located in tlu! southern part of this State has been paid upwards of §100,000 for lead
bullion. So extensive has the business become under the intelligent management of
Mr. Sell)y, tliat his works have stopped the importation of lead to the Pacific coast as
effectually as his shot-tower has driven all other shot out of the market; although
in both enterprises he c(munenced against heavy Eastern competition and with the gen-
eral prediction that the attemiit would prove a failurt^

Not only have the works grown into the largest jiroducer of lead in the United
States, (of which the shipment to Mr. Naylor in New York, will this year be 1,200 or
1,500 t(uiH, constituting a valuable item in our homo industry,) but they are yielding
silver biillion at the rate of .§30,000 per month, which is extracted from the load, all

resulting from the enterprise of one firm, and redounding hirgely to the credit of Cali-
fornia. The growth of this branch has been such that furnaces especially for smelting
gold and silver ores are about to bo erected. These will also work u]) the jew('lers'

and mint sweepings, which, in the long run, is a substantial item ; and there is no rea-

son why tlie smelting of copper and tin ore should not be successfully carried on at t he
same cstal)lishment, which, if its transactions continue to increase-as rapidly as they
ha%'c done for the few j'ears past, seems likely to rank with the well known ones of
England, Wales, and Germany.
While the yield of all other branches of mining ou the Pacific coast has declined,

that of lead mining has steadily increased, under the encouragement created by the
persistent energy of one firm. Of the 30,000 tons of lead now annually used in the United
States, less than 20,000 tons are produced in our own country. Statistics show that
the homo product has been lessening since 1S()2, while the annual consumption, and
consequently the importation from foreign countries, is largely increasing. Thus,
there is no danger of overstocking the market. The above amount, annually con-
snmed in our eonutry, is used in a nniltitudc; of ways; for lead pipe, lining of tubs,
vats, etc.

;
soldering, preparing chemicals an<l dyes

;
bullets, type-metal

;
weights,

plumbing for houses, steamships, etc.
;
pipe and .sheet lead and shot, of which 12,000,000

pounds—and paints, including white lead, of which no less than 40,000,000 i)ound8

—

arc annually mannfactured and used in the United States.
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CHAPTER XVI.

LIST OF STAMP-MILLS.

The following list is based upon that in Langley's exceUent "Paciflc

Coast Directory." Many alterations have been made, however, and
several districts, and two whole Territories, are represented by entirely

new lists, prepared without reference to Langley's. Indeed, his cata-

logue doesTiot include Colorado at all; and his list of mills in Montana
has been complained of by the press of that Territory as not sufficiently

modern. The chief criticism of the newspapers upon it, however, will

be equally applicable to the very full and complete list of Montana
stamp-mills which I present, namely, there is no distinction made
between the mills now running and those standing idle. Tlie citizens

naturally do not like, on the one hand, to confess that the majority of

the stamp-mills are idle, nor, on the other hand, to have the compara-
tively small amount of gold produced from quartz charged to so large a
number of mills. The truth is that Montana quartz-mining is still a sub-

ordinate industry, compared with the working of gulches and placers,

though it will undoubtedly become the more important industiy of the

two, when the Northern Pacific Eailroad shall have opened the Territory

to cheap labor and freights. The idle mills will then find ojiportunity

for profitable activitj^.

I may say in general of the following list, that it does not pretend to

distinguish between works now running, and tliose w-hich are either

temporarily or permanently closed, except when such a statement is

explicitly made. The quotations from the census returns, however, refer

(if the assistant marshals have followed the instructions they received)

to establishments in operation during some part of the year ending
June 1, 1870.

It is possible that in attempting to combine the data afforded by per-

sonal observation, official reports, private correspondence, the census,

and Mr. Langley's catalogue, some errors have been committed, in con-

sequence of the different names frequently attached to the same estab-

lishment. The danger of such mistakes has, however, been constantly

kept in view, and guarded against, so far as the nature of the case

would permit ; and it is believed that the list here presented is the most
comprehensive and accurate that has been published up to the present

time.



462 MINING STATISTICS WEST OV THE ROCKY MOUNTAINS.

List of quarts mills, with the location, name of mill, date of erection, mtviher of stamps,

cost of machinery, and the director's or owner's name of each.

CALIFOKKIA.

Location.

ALI'IXE COUXTY.

MarHovillo
Silver Mouittaiu .

Silver Mountain .

AMAUOU COUNXy.

Amailor City .

Amador VAty .

Amador City .

Amador City .

Amador City .

Clinton
Clinton
Brytown
Dr'vtown
Fitldlctown . .

.

Jackson
Jackson
Jackson
Jackson ......

Jackson
Jackson
Pino Grovo . .

.

Sutter Creek.

.

Snttcr Creek.

.

Sutter Creek.

.

SnKcr Crock.

.

Sutter Creek .

.

Sutter Creek .

.

Sutter Creek.

.

Volcano
Volcano
Volcano
Volcano
Volcano
Volcano
Volcano
Volcano
Volcano
Volcano
Volcano
Volcano

BUITE COUNTY.*

Cherokee Ravine .

Enterprise
Enterprise
Enterprise
Forbeatown
Jordan Hill
Kimaliow
Oregon City
Oregon City
Oregon Oiilcli

Oregon Guleb
Oregon Gulch
Swede's Flat

CALAVEPiAS COUNTY.*

Altavillc
Angol Creek
Angel's Camp...
Angel's Camp...
Angel's Cam]>...
Angel's Camp. ..

Angel's (>amp. .

.

Kauic of mill.

Pioneer
Silver Creek

.

Star ;

Amador
Kleehart's
Ilnzard
Keystone
Spring Jlill

llt)eky Falls
Union
I*l_>Tnouth

I'otosi

Richmond
Casco
Kennedy
Kearsings
Oneida
Tub'js's
Zeilo Mining Co .

Tellurium
liadger
Downs
Eureka
Jjineolu Quartz M. Co
Mahoncy
Rose's
Wildman'a
Belding
Eagle
Fogus
Golden Gate
Italian
Mitchell's
Monday
Pioneer
Sirocco
Sulphurot
Tulloch
Tynan

Binney & Go's .

Leviathan
Troian
Foruestown
Porter Mining Co

.

Cambria
Kisbet
Smith & Sparks's

.

Herrimac.

Altavillo Q. M. Co .

Angel Creek
Angel's Q. M. Co. .

.

Riliings
Doe & Brother
Larco & Co
Stickles & Co

180310
18GC;.

18C4 C

1856 10

181)6 10
18571 8
1856 ! 3

1856 40
1865 10

1858 10

1860 20
1857 16

1805 10
180U.ia

1808 IG

1802 10
1857 6U

1866 10

1264 16
1864 10
1858 16
1858 10

1860 40
.'20

1859 10
1866 16
1859 12

1865 10
1858 10
186510
1865 10
1862 10
1863 20
1860 10

1855 10

1800 20
1S64 ;

18651,

1865 12

1866'

1867
18C8
1868
1806
1865:
1868
1866
1865
1856:
1868
1863
1808:

1863 10
1865 6
1862 30
1863 3
1860 10
186310
1860 10

Steam.
Water.
..do ...

Steam,
.'.do ...

Water.
Steam

-

S. ctW.
Steam.
..do ...

S.&W.
AVater.
S. & W.
Water.
Steam.
Water.
Steam.
..do ...

..do ...

..do ...

Water.
..do ...

S.&W.
..do ...

Water.
..do ...

..do ...

S.&W.
..do ...

Water.
S.&W.
Water.
..do ...

..do ..

S.&W.
..do ...

..do ...

Steam.
..do ...

Water,
..do ...

..do ...

Steam.
..do ...

..do ...

Water
Steam.
..do ...

..do ...

Water.
..do ...

Steam.

Water
..do ..

Steam
Water
Steam
Water
..do

Cost.

$50, 000
30, OOO
15, 000

10, 000
10, 000

6, 000
80, 000

40, 000
10, 003

10, too
20, 000
10, 001)

10, 000
10, 000
12,000
5,000

100, 000
10, 000
10,000

10, 000
10, 000
10, 000

100, 000
10, 000
15, 000
20, 000
10, 000
12, 000
9,000

10, 000
20, 000
8,000

20, 000
4,000

15, COO

20, 000
9, 000
8,000
8,000

3,000
.5, 000
5, 000

10, 000
5, 000

20,000

12, 000
15,000
30, 000

10, 000

15, 000

40, 000

i6,'6oo

'5,066

Silver
..do ...

.do ...

Gold .

..do ..

..do ..

..do ..

..do ..

..do ..

.do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

. .do .

.

..do ..

..do ..

..do ..

..do ..

..do ..

Gold .

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

Gold .

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

Present occupants.

Jonea,#SVade & Co.
3). Davidson.
Pittsburg Company.

Jno. A. Fanll & Co.
A. Hayward.

1)0.

'Gasbweilor & Co.
Do.

Ilenry 1). I5.acon.

E. P.'Steen.
Plymouth Alining Co.
W. n. Hooper & Co.
3'iiiladel]ilna ('0.

Haley &. Hardeuburg.
Kennedy :Mining Co.
Kearsing Bros.
Onciila .Mining Co.
Tnlibs & Co.
Zeile Mining Co.
Ryder & Co.
A'madbr Mining Co.
R. C. Downs.
Amador .Miniijp Co.
R.C. Downs. sni>'t.

Mahoncy llrotliera.

Amador' Mining Co.
C. T. Wheeler.
Calil'ornia Furnace Co.

Pino, 8U]>'t.

Woodcock & Co.
P. A. Cliite.

Rose & Co.
McLane & Sirocco.
Fo":u3 & Co.
L. R. P(Kuidstonc.
McLano &, Sirocco,
n. Sehullz.
Law ton & Co.
Marklco & Co.

Binney & Co.
Kerns & Mayoux.
I'erkins & Co.
E. AV. Slater & Co.
J. W. Riant.
E. C. Ross & Co.
Jones.
C. A. Halstead.
Kisbet & Co.
OrovillcO.&S.M. Co.
Grummet & Stempel. .

W. S. Reese.
WaiTcu & Co.

Larco, Prince & Co.
Spenee & Co.
Angel's Q. M. Co.
E. Billings.

Doe & Brother.
N. Larco & Co.
Stickles & Co.

* Tho list of mill reported in .Tune, 1870, ttf tho Census Bureau, differs somewhat from this, both in the
Diunbor of mills and in tho number of stamps, but tho carelessness of clerks in i-ogard to names of own-
en (not to bo published in tho census) renders detailed comparison impossible.
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LUt of quartz mills, <f c.—Continued.

CALIFOENIA.

Location.

Calaveras Co.—Con.

Carson's
Carson's '.

C.ii-son's

Cherokee Flat
Copperopolis
Dry Creok
El Dorado
Lower Rich Gulch . .

.

Lower Kich Gulch . .

.

M. V. Mokeiumuo Riv
Mo^^quit^^
Eaihoad Flat

Railrohfl Flat
Railroad Flat
Rich Gulcli Flat.
ban Andreas
S.andy Gulch.
Skull Flat
"West Point
"West Roint
West Point
West Point
West Point

EL DORADO COUNTY.*

Cold Springs
Coloma
Cosumnes
Cosnmnes
Diamond Springs .

El Borado
El Dorjido
El Dorado
El Dorado
El Dtu'.ado

El Dorado
El Dorado
El Dor.ado
Georjietown
Georgetown
Georgia Slide
Grizzly Flat
Grizzly Flat
Lyons'dalo
liclsey
Placerville
Placcrville
Placeryille
Placervillo
Placerville
Placervillo
Placervillo
Placerville
Placerville
Placervillo
Placcrville
Shingle Springs—
Smitlrs Flat
Smith's F'lat

Smith's Flat
Soap Weed
Te.\a3 nm
Voleanovillo
White liock

Xame of mill.

Finigan & Co
Stevcnot
Union Quartz Co...
Cherokee
Duncan's
Dry Creek
El'Dorado
Alex.ander's.
CoJoma
Carlton's Arastras .

llusciuito Q. M. Co.
llepburn & Co

Lewis & Brother. .

.

Petticoat
Clero & Co's
Rathgel>'8
Woodhouso
T.acatcro
Uarris's
Hope's
Lacey's
Vance's.
William U. Xhoss..
Thorpe & Co

Columbus 186C
IsabellG.i-S.M.Co 18C4
Stillwagou tc Norton l&X
Tulloch &Ault 186G
Cooke'st 1861)

Fort Tnma IBM
ILavilah isn8
Logtiiwn 1856
Montezuma 1SCG;"20|

N. Y. & El D(.rado.. 186518
Sugar Loaf ie<XM
Union ISfij'SO

Wilder 11805

Clipper G. & S. II. Co'lSOa

1 806
1804
1805
1S60
1805
1602
1806
1860 10

186!)fi0'

1800 3|

1803 15

10

18-0

10 ..

151..

1804 10 ..

185all5..
1859 10..

1800
1860
1861
1862
1864

15 -

Woodsido.
Blue Hock
Eagle
Mount Pleasant
Blno Lodge
Plj-mouth
EatTuon
Jess's
Loafer's Hollow
Lyon
lianning
New Yox'k
raciflo
Poverty Point
Rising Hope ...

Shepherd's
U. S.Grant
Gray's
lirewstor & Co'st .

.

Hook and Laddcrt

.

Taft'at
Cobb & Co
Stewart'st
F'ronch
Live Oakt
Dead Broke

1803
1800
1860
1867
1864
1804

1806
18;0
1806
1870
1864
1802 ;

1857 1

1864 1

1870 I

1870 1

1870 1

1863 !

1866 1

Cost.

$50, 000

5,000
20, 000
16, COO
7,000 ..do
15,000
3, COO
3,000

15, 000
41, 000
1,1, 000
0,000

25,000
9, 000

60, 000
20,000
15, 000

, 1-3, 000
2,500

12, 000
0,000
1,000

12, 000
60, 000
60, 000

'26,663

1,500
12, 000
2,500
1), 000

10, 000
l.->, UOOl

8,000 ..do .

2, 5001..do .

3, 000 ..do .

2,300 ..do .

1,500 ..do .

0,000 ..do .

500 .do .

2,0001.. do .

•4,000 ..do .

3, 000].. do .

40, OOUL.do .

2,000 ..do .

500.. do .

Present occupajits.

Finigan & Co.
G. K. Stevcnot.
Cnioii Quartz CtJ!

Clicridico Mining Co.
Duncan ifc Co.
Knox &. Co.
William Irvine.
Alexander »fe Co.
Gwin & Column.
B. F. Carlton.
Cutter & Waters.
Uepbuni &. Co., and
Burr & Co.

Lewis & Brother.
G. W. Hopkins.
Clorc & Co.
John lljithgcb.

C. Smith.
Gauuo & Co.
A. Harris.

Hope.
A. Lacey.

lieruard.
William H. Thoss.
Thorpe &. Co.

J. C. McFamahan, s't
Philo Isabell, snp't.
Stillwagou & Norton.
Tulloch & Ault.
J. Cooke &. Co.

Perkins, sup't.

Pocahontas G. M. Co.
Riehuioud, a*.jent.

N. Y. & El Dorado Co.
C. McGuirc, sup't.

W. F'. Church, sup't.

B. W. Wilder.
R. Cushman, sup't.

Ash, -Lane &. ICnox.
.lohn nines & Co.
Wiliiam Bigler.

O. D. Lombard.
A. M. Stetson, snp't.

Potter, sup't.

Harmon G. Sc. S. M. Co.
W. 1'. Jess.
C. W. Moulthrop, s't.

H. L. Robinson, sup't.
Blain, Atderson, &:Co.
r. Rood.
J. M. Douglass.
Burdick & White.
J. BLiir.

Shepherd & Wittcp.

Gray Bros. & Sou.
Brewster & ('o.

Anderson &. Redd.
P. M. 'i'aft.

Cobb i: Co.
Stewart & Hall.
French Company.
W.ard Bros.
Burlingham & Jayco.

* The list of mills reported in .Tune, T870, to tho Census Bureau, ditfers somewhat from this, both in the
number of mills and in the number of stamps, but tho carelessness of clerks in regard to names of own-
ers (not to bo published in tho census) renders detailed comparison impossible.

t Cement mills. ,
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lAst of quartz mills, <f-c.—Contiuued.

CALITOKiaA.

Location.

FRESNO COUNTY.

Coarse Gold Gulch..
Fine Gold Gulch ...

Froelich'a Creek—
mro couNTi'.'

Cerro Gordo
Chrysopoli.l City .

.

risli Springs
Fish Spring.^
Kearsargo District. .

.

Kearsargo District. .

.

Little Pino Creek
Lone Pino
Owen's River
Owen's River
Owen's River
Swansea

KEKN COUNTT.I

Erskine Creek
Greenhorn
Havilah
Havilah
Havilah
Havilah
Havilah
Kernvillo
Kernvillo
Long Tom
Sageland
Sageland
"Walker's Basin

KLAMATH COU.XTY.

BigBend, Salmon Riv.
Black Bear Gulch
Eddy's Gulch
Eddy's Gulch
JacUaes Gulch

LOS ANGELES COUNTY.

Soledad

Soledad

MARIPOSA COUNTY.

AguaFri.i Creek.
AguaFria Creek.
Bear Creek

Name of mill.

Texas Elat
Iluhort's...

Bennett's

.

Belshaw's Furnace
Oro Fino
lIcMurry's
Wcsterville's
Benway & Co ,

Kearsargc Co
Silver Sprout
Wollskill & Co . .

.

Eclipse
Ida
San Carlos .',

Owen's Lake S, L. Co

Er!9kine Creek...
Alpine G. M. Co
Howe & Oder's...
Loyola

&Cl'rCkM.Co
Rand & Go's
Wells, Fargo &Co's
ISigBlueG.&S. M.Co
^lanimolh
Long Tom
Espcraiiza
St. John M.Co....
Joe Walker M. Co

Ahrauis &Co's.
liiack Bear
Klamath ,

Live Yankee. ..

Lone Star ,

Eureka

.

Hambleton's

.

Js'eal's

Bobbie's

1865

1868

18C6

1808
1866
1867
1867
1866

1866
1866
1869
1870
186.1

1863
186!)

1866 .

1866 24

1865 10

1864 10

1866
1865
1866
1864
1866 '30

1865
1869
1868

1866

1868
186-2

1864

1861

1870

1868

1809

1857 4
1869 4
I8O5I 4

Steam
Water
..do ..

..do ..

..do ..

Steam.
Water
..do ...

Steam.
..do ...

..do ...

..do...

Water.
Steam

.

..do ...

..do ..

..do ...

..do ...

Water.
..do ...

..do ...

Steam

.

..do ...

..do ...

..do ...

Vator.
Steam

-

Water.
..do ...

$5, 000
7,000
5,000

20,000
3.5, OOL!

1,000
1, 000

10, 000
60, Olio

10, 000
14, 000
50, 000
10, 000
20, 000
85, 000

5,000
30, 000
16, o;io

22,000
22, 000
10, 000
17, 000
40, 000
45, 000
20,000
5,000

12, 000
25, 000

95, 000
18,000
17, 000
13, 000

2 S. &W. 20,000

..Water.; 10,000

1 Water.
I

1 ..do ...!

2 . .do ...

2,000
4,00»
4,000

Gold .

..do ..

..do ..

Silver
G&S
Gold .

..do ..

G&S
..do ..

..do ..

Silver
G&S
Gold .

.

..do ...

Silver

Gold .

..do ..

..do ..

..do ..

..do ..

.do .

.

.do ..

.do ..

.do ..

.do ..

.do ..

..do ..

..do ..

Gold .

..do ...

..do ..

..do ...

..do ...

Gold ..

do ...

Gold .

do ..

do .

.

Present occupants.

Rogers.
N. Hubert.
Casper Bennett.

M. W. Eelshaw & Co.
New York Co.
J. W. Mcilurry.
•T. R. Westervi'lle.
Benway & Co.
Kearsargo Co.
Silver Sprout Co.
Wolfskin & Co.
Eclipse Mining Co.
Ida Mining Co.
San Carlos Co.
Owen's Lake S. L. C.

Ei-skino Creek Co.
W. F. White & Co.
Howe & Co.
II. McKe.adnev.
N. Y.&Cl'rC'kM.Co.
A. A. E.and & Co.
Well.s, Fargo & Co.
Big Blue G. & S. M. Co.
Mammoth G. M. Co.
Tucker & Co.
Esjicranza MiuingCo.
Thomas Bridgcr & Co.
Joe AValker Mining Co.

Abrams & Co.
Dag.gct, Cougblin & Co.
A. Swain & Co.
John S. Reed & Co.
A. Myers.

Hayward, Clark &
G lease.

Downey & Co. '

•T. Hambleton.
J. IL Neal.
Juan Bobbio.

" The Census Report of 1870 contains the following additional arrastras in this county

:

Present occupants. 'So. of
arrastras.

Power.
Gold or
silver.

3
3
1

3
0

1

Water..
.. do ....

Horse...
Water .

.

- do ....

Horso...

Gold.
Do.
Do.
Do.
Do.
Do.

Decido. S

Tho Ceraua Report contains tho mill of tbo Delphi Mining Company, with ton stamps, driven by
steam power, antl that of tho Kern Kiver Mining Company, with sixteen stamps antl one crusher, nlst*

moved by stvara, neither of which I can identify in the above list.
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List of quartz mills, <f-c.—Continued.

CALIFORNIA.

Location.

Mariposa Co.—Con.

Bear Creek
IJcar Valley
J5on(iurant
IJomlurant
Uuckoye
JluiRilo Gulch
Chimcsal
Clontry'H Gulch
Hito'fl Cove
Ilornit08
Marijiosa Creek
Miiripoaa Crock
Max\v(!n Creek
M<'re(Ml Kivor
Alcrccd Kiver
Mount (Jaincs
Mount Opliir
Xorth Fork MercedE
Priu(ieton
Snow Crook
Split Rock
Stockton Crook
Swct'twatcr
Tcniperanco Creek.
Tompcranco Crook.
Whitlock's

Name of mill.

MONO COUNTY.*

Bodio
Hot Springs..

NEVADA COUNTY.t

Bloomflcld
(Mhco
Kureka Township. .

.

l-'urcka Township. .

.

I'^urolia Towu«hip. .

.

Kiu'i'ka Township. .

.

1 -un^ka Townahii)
I'rt.'nch Corral
I'reiicli ('oiTal

I'rcnch CoiTal
( irasH Valley
Grass Valley
(irass Valley

,

flrass Valley
Grass Valley
(irass Valley
( irass Valley
Grass Valley
(trass valley
Grass Valley
Gra.ss Valley
(rrass Valhsy
Grass Valley
Gra.S3 Valley
(irass V.iUey
Grass Valley
Grass Valley
(irass Valley
Grass Valley
Gr.ass Valley.

Chittenden's
Bear Valley
Heslop's
Shinier & Co's
Wilcox's
Feliciana Vein
Robinson &. Co's
Coward's
nito's
UornitosG.&S.M.Co
Francis
Mariposa
Maxwell O.&S.M.Co
Ophir Mills, (3)

Ferguson's
Mount Gaiuos
Mount Ophir
Clark, Derrick &Co's
Princeton
Buckingham Mount.

'

Crown Lead Co .

Mariposa Co
Malono's
Barrett's
Ijai'ayctto M. Co
Cunningham's ..

1804
1855
180(i

1803
1870
1865
leiil

leco
leiH

1800 20
issolio

IWliSO
1804'40

Emniro
Williams's

.

Eureka M.&M. Co
Enterprise
Birchville
Black &, Young's. .

.

Grizzly M. Co
Mutual
I*oquillon ,

AuK^rican M. Co ...

American M. (JoJ .

.

Einpii'ol

Allison Ranch
Alta Hill
Ben. Franklin§

Byers's
C.-imhridgo
Coo Gold M. Co .

Empire G. M. Co
Jiurcka G. M. Co
Eureka Is o. 2
Forest Springs...
Gold Hill
Ilarteree
louo Ji. Co
Lady Franklin...
Laramie
Laton'fl
Metallurgical Works|
Metallur,*:ical Worksl
MetallurL'ieal Worlca

1858
1?«1

1862
ks58
1857
1860
18C!I

1803
1858
leoi)

1800

1806
1803

5
1805
1808 10
1800 10
1800 10
1807 10
1807 10
1805'

1800' 4
1805 10

18,-)G 1;

1802 8
ISCtll

1805' 4

1800 10
1807 10'

1800 30
1804 30
1870 ..

18,57| 4

185:120 .

1800 8 ..

1805 10 ..

1850 8 ..

....I 8 ..

1864' 8
1802 ..

1805 ..

1865 .

Water
Ste.am
..do ..

..do ...

..do ..

..do ..

..do ...

..do ...

Water.
Ste.am

.

Water
Steam

.

..do ...

Water.
..do ...

Steam

.

..do ...

do . .

.

..do ...

Water.
Steam

.

Water.
Steam

.

.do ...

.do ...

Water.

Steam.
Water

Cost.

Steam.
..do ..

..do ..

..do ..

..do ..

Water,
.-do ...

..do ...

..do ...

Steam.
..do ...

Metallurgical Work8ll8C7: .

.

Water.
Steam

.

..do ...

..do ...

..do ...

..do ...

Water.
Steam.
..do ...

..do ...

..do ...

Water.
Steam

.

..do ...

..do ...

..do ...

..do ...

$10, 000
20,000
10, 000
13, OOi)

3,000
0,000
4, 000

25, 000
22, (100

30, 000
4, 000

82, 000
60, 0110

120, 000
0,000

13, 000
95, 000
7, COO

40, 000
r,, 00b

20, 000
0,000
8,000
5,000
5,000

22,000

Gold .

..do .,

..do ..

..do ..

..do ..

..do ..

..do..

..do ..

..do ..

..do ..

.do .

.

.do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

. do .

.

..do ..

..do ..

..do .

..do ..•

..do ..

130,000 Silver
2,500 ..do

Gold..
30, 000l..do
1.5,0a0 ..do
15,000 ..do
10, 000 ..do
LI, 000 ..do
10,000 ..do
7, 000 ..do
3,000 ..do
7,000 ..do

30,000 ..do
22,000 ..do

..do

30, 000
20, 000

12.5, 000
30, 000
5,000

'26,066

20, 000
10,000
10, 000
8,000
8,000
3, 000;

3, 000!

6, 000'

3,000,

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

Present occupants.

Georgo Chittenden.
Alariposa Co.
Ilesiep Co.
Shimer & Co.
J. AV. Wilcox.
L. Trabucco.
Robinson & Co.
H. G. (;oward.
Hite & MeUoi-mit.
Ilornitos G. & S. M. Co.
(>harlc8 Fiancia.
Mariposa Co.
ifaxwcll G. & S. M. Co.
Mariposa Co.
K. Fergnsou.
tl. Spagnoli.
Mariposa Co.
W. W. Kellon.
."Mariposa C(t.

G. Bernliard.
Crown Lead Co.
Mariposa Co.
James Malone.
-Tosepli Barrett
Lafayette. Jt. Co.
L. Ciiimingham.

Empire M. cfe M. Co.
A. B. Williams.

Enreko M. & M. Co.

,Tohn Toung, snp't,
Myron Foot, sup'k.

Thomas Loyd.

American Mining Co.
Do.
Do.

A. E. Davis, sup't.

Campbell, Stoddard &
Co.

Paul k Bever.
,T. F. Nesmitli, snp"t.
William AVatt, sup't.

Silvester & Co,

Frank Morse.
B. IS. Laton.
William Hill.

Days & Clark.
Eureka Mining Co.
Eli lluiT.

' According to tho census A. C. Mack's mill, with live stanins and one arra.stra, (silver,) and H. W.
Walker's, with two arrastras, (gold,) are also in this county ; in the same report Williams's is a live-stamp
mill.

t In the above list tho mills of the Idaho Company, at Grass Valley, containing fifteen stamps, and that
of the Greenboni Company, eight stamps, appear to bo omitted.' They may, hov.'ever, bo recorded
under different names.

; Cement mills. § Not completed.

H. Ex. 10 30
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List of quartz milU, ij-e.—Continued.

CALIFOENIA—Continued.

Location.

Nevada Co.—Cont'd.

Graea Valley.
Gratis Vulley.
Grass Valley.
Grass Valley.,
Grass Valley.
Grass Valley.
Grass VjiUoy..
Grass Valley.
Grass Valley.
llnnt'8 Hill.

Hunt's mil
Hunt's Hill
Hunt's Hill
Hunt's Hill
Hunt's Hill
Hunt's HiU
Little York
Little York
Mo.adow Lake
Meadow Lake
Meadow Lake
Meadow Lake
Kevada Town-sliip .

Nevada Township .

Nevada Township -

Nevada Township .

Nevada Township .

Nevada Township .

Nevada Township .

Nevada Township .

Nevada Township .

Nevada Township .

Nevada Township .

Nevada Township .

lied Dog
Ecd Dog
Ked Dog
Washington Twp .

.

Washington Twp.

.

Washington Twp..
Washington Twp.

.

Washington Twp..
Washington Twp..
Washington Twp..

You Bet

.

You Bet

.

You Bet

.

You Bet

.

You Bet

.

FLACEB COUHTY.

Aubnrn
Bald Hill
Bath
Bath
Bath
Colfax
Colfax
Damascus
Dan)a.scus
Devil's Canon.
Doty's Flat
DutehFlivt ...

Km])iro City .

.

Forest Hill
Forest Hill
Forest Hill
Forest HiU
Gold UiU ,

Name of mill.

North Star
I'iiciflo Ore Co . .

.

Rocky Bar
Sebastopol
Town 'J'alk

XJniou Hill
William Tonn*...
Wolf Creek
Woodworth &.Co'8..
Carney & Co'st...
Clay & Co'st
Ea.sternt
Empiret
Gouge Eyet
Green Mountainf

.

Jenny Lindt
('urran&lJuoknmn'si
Komington &, Pond'sf
Cah'Jon. It. &M.Co.
Excelsior M. &. M. Co
U.S.GrantM.&M.Co
Wiutou
Banner
Cal. G. M. Co
('Ornish
Federal Loan
Metallurgical Works
Murehie'a
Nevada Q. M. Co .

Oriental
Tenn.sylvanla
J'ittshurgG.M.Co..
Sneath & Clay's...
Stilcs's

Wicr & Garber'st
AVilliania & Riggs'sf
Wright & Co'sF. ....
Itrandy Flat M. Cot.
FiilcliiyQ. M. Co....
Marrii'Ita M. Co
Milton Willis M. Cot
Star Q. JI. Co
'J'einini.seh Q. M. Co.

.

Van Duseu, Thomas
6c Co.

Brown Brotherst
Hcydlauirst
Ma'llory & Co'st
Necco & West'st
Uoiont

Graves & Putn.am .

.

tJohlen Knln
Golden (iate Cot

—

Taragont
Rough Gold Cot
Live Oak
Rising Sun
Damascus C. Mt
Pioneer
"Missouri Cot
McFadden &. Searst
MctyuUough's
Emijiro
Jialtimoret t .

.

Big Spring Cot
Hope Cot
Oro Cot
Gold UUl

1854

1806
1854
18G3
iec4
18(i(l

1809
lS(i3

18C5
18C6
180C
1800
1800
1800
1800
1800
1804
1805
1805
1800

1805
18C:

1800
1807
1659
180,

1800
1803
1801

1854
1804

1808
1803

1801

1801
1804

1805
1808
1870
1808
1805
180:;

1801

1809

1RG4
180;

1800
1865
1865

1870
180!)

180
1803
180;

1803
1809
1807
18:

1800 10
IH70 10

ISOOj 5
I8O9I1O

1800 10

1800 10

leoo^ao

1800 30
18081 G

Steam
..do ..

..do ..

..do ..

..do ..

..do ..

Water
Steam
Water
..do ..

..do ..

..do ...

..do ...

..do ...

..do ...

..do ...

..do ..

Steam.
..do ..

..do ..

..do ..

..do ...

..do ...

Water
Steam

.

Water.
..do ...

Steam.
..do ...

..do ...

..do ...

Water,
..do ...

Steam.
Water.
..do ...

..do ...

..do ...

..do ...

Steam.
Water
..do ...

.do ...

.do ...

.do ...

.do ...

.do ...

* Not completed.

Steam
. .do ..

Water
Steam
..do ..

Water
Steam
Water
Steam.

. .do ..

Water
Steam

.

Water
Steam.
..do ...

..do ..

..do ..

Water

f

Cost.

$40, 000
10, 000
30, 000
20, 000
10, 000
20,000

0, 000
30, 000

f), OOfl

5,000
3, 000
4,000
3,000
7,000
3,000
8,000
9,000

17, 000
75, 000
1.'S, 000
22,000
45, 000
30, 000
8,000
2,000
5, 000
5, 001)

2.
'), 000

10, 000
9, 000

00, 000
0.1, 000

5, 000
2, 500

15, 000
5,000
2,500
8,000

ID, 000
3, 000

15, 000;

10; 000
4, 000

Gold ,

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

.do ..

..do ..

..do ..

..do ..

..do ..

..do ..

do ..

..do ..

. .do .

.

. .do ..

..do ..

..do ..

..do ..

do ..

do ..

do ..

do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

.do ..

.do ..

.do ..

.do .

.

.do .

.

.do ..

.do .

.

.do ..

.do ..

.do ..

6,500 ..do .

!),000'..do .

4, 500 ..do .

0,000'.. do .

7, 000 . . do .

Gold
..do .

..do .

..do .

..do .

..do .

. do .

..do .

..do .

..do .

..do .,

..do .,

..do ..

..do .

..do .,

..do .

..do .

..tlo .

Cement mills.

3,000
20, 000
0, 000'

15, 000'

12, 0I»|

4,000
«, 000
8,000

12, 000
12, 000

"5,066
10,000
7,000

10, 000
15, 000
18, 000
4,000

Present occupanta.

Dudley Hoyt, sup't

Charles Bever. snp't.
William IVnnG. il. Co.
Joseph Poriin.

Carney & Co,

Cnrran & Bnckman.
Romingtou & I'ond.

W.L.Tisdalo, mv't

Phil. Richards, sup't.

Hieker & Co.
O. M,altman, sup't
John Murchio.

Kitts.
J. H. Helm.
C. P. Purington, snp't.

W. C. Stiles.

.T. S, Holbrook, eup't.

Baxter, Lindsey & Co.

A. Sanford, sup't.

Fidelity Ttliiiing Co.
VanDiiseu Sc Thoma-s.

H. IC. Brown, sup't,

Hoydh»uff, sup't.

Graves St. Puttnam.
Green Immigrant Co.
Golden Gate Co.
J. Wheeler, agent.
William Davis, agent.
John MeKinney, ug't.

Rising Siiu ('0.

Robert Lewis &, Co.
Colman &. Co.
A. Moore & Co,
McF'addon & Sears.
McCuUough Min'gCa

Mcl'adden.
AVilliani Korthwood.
J, P. C'astner &, Co.
George W. Reamer.
Geo.W. Reamer, agent«
Steven tjuinu £c Co.
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Location.

Tlaceb Co.—Con.

Gold Enn
Harponding Mino. .

.

Harpcndinff Mine. .

.

Iowa Hill
Kowcastlo
Opliir
Ophft-
Opliir
Secret Cafion
Stewart's Flat
"Whiskey Diggings.

.

Whiskey Diggings.

.

Wisconsin Hill

PLUMAS COUNTY

Argentina
Cherokee
Chorobeo
Cherokee
Dixie
Eureka Lake
I'rnnklin Hill

' Gcnea-seo Valloj'...
Greenville
Greenville
Indian Valley
Indian Valley
Indian V.alley
Indian Valley
•lamison Crook
Jamison Creek
Mohawk Valley
Eound Valley
Eush Creek

SAX BEKNARDIXO
COUNTY.

Holcomb Valley
ilojavo

SAN DIEGO COUNTY.

Branson District
.Tulian District
Jnliau'District

SHASTA COUNTY.

French Gulch. ......
French Gulch
French Gulch
Lower Springs
Old Diggings.

SIKnilA COUNTY.

-Vlleghanytown
AUeghanytown
American mil
American Hill
i>hipns
Divide
Downievillo
Downievilje
Downievillo
Downievillo
Gold Lake
HogCaiion

Name of mill.

Indiana Hill*
Hanker
San Francisco Co.
Miirning Star*
Schnabol's
Piigh's
Wclty's
St. Lawrence
Secret Spring
Stewart's Flat

Baker & Crosby's
Oriont.al
Arnold, Leo &Co.'i

Malloy rfc Co.'s. .

.

Caledonia
Cherokee
New York
Batchelder's
Eureka
Franklin Hill Co.
Keystone
Greenville
Lone Star
(h-escent
Indian Valley
IVnnsylv.anl.'i

Whitney M. Co.

.

Mammoth
•70 Co
Kin": &• Co
Golden Gato ,

Berg Mill

Mcllus's
Green Lodo

.

McPhergon .

.

McMechan's

.

Parson

Highland
Honeycomb.

.

Washington .

George's
^Lannuoth ...

Kaglo
21 Q. M.Co
American Hill
Von Humboldt
Kaiiibow
Kevstono Q. M. Co
Gold Bluff
LeonanVs
JloiitiielierCo

Ore Co
Haven & Co.'s
Primrose Co

180.5 10

1805
lecC'fo

1SC310
ISC'!

1883
I8C510
18C7
1804
1804,

180(1

1800
1800 20
1800 10

1870
1807
180!;

1807
1803
1852
1800
1802
1802
1862
1860
I8G3
18C3|

1800
1851
1852
1860
1802
1803

1860

1870
1870
1870

1863
1865
1851

1806
1804

1800
1805
18,58

1870
18;

1858
18.58

1800
1858
1800
1800
16.58

Steam

.

Water.
S. & W.
Water.
Steam
..do ...

Water.
..do ...

..do ...

..do ...

..do ..

Steam.

Cement mills.

Water
Steam
..do ...

..do ..

Water.
..do ..

Steam.
Water
Steam.
..do ...

..do ...

..do ...

..do ..

..do ..

Steam

.

..do . ..

Water.
..do ...

..do ...

S. &W.
Water.
..do ...

..do ...

..do ...

Steam

.

..do ...

..do ...

..do ...

Water.
..do ...

..do ...

Steam.
..do ...

Steam

.

Water.

Steam.
..do ...

..do ...

Steam
Water
..do ..

Steam
..do ..

Cost.

$8. 000
5,000

10, COO
2, 000
2,000
0,000
8,000

10, 000
3,000
0, OOO

50 000
25, 000

Gold
..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

2.5, 000
25,000
10, 000
5, 000

100, 000
2, i;oo

1,500
0, 000
7,000

CO, 00!)

20, 00:i

20, 000
20, oon

20, 000
3, 000
2, 000

20, 000
15, 000

20, 000

1,000

0,000
4,000
3,000

10, 000
0, uoo

10, 000
1,500

20, COO

12, 000
4,500
8, .500

12, 000
8, .500

12, .500

14, 100

3, 00

.

7,000
6, 000
.5, 150

15. 400

Gold
..<lo .

..do .

..do .

..do .

. .do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

...lo .

..do .

..do .

..do .

Gold .

..do ..

Gold .

..do ..

..do ..

Gold .

..do ..

..do ..

..do ..

..do ..

Gold.
..do ..

..do ..

..do .

..do ..

..do ..

..do ..

..do .

..do ..

..do ..

..do ..

..do ..

Present occupants.

A. H. Mallory, agent.
Harpcnding'MiU Co.

Do.
tTamcs Dods &. Co.

Sehiiabol.

C. D. Pugh it Co.
Welly & Co.
St.aples & Co.
Grant & Co.
J. Kogers.

Peachy, Hoffman & Co.
Coukliu. Hosnier &Co.
Arnold, Leo &. Co.

Malloy & Co.
Level' White.
Jndkins £c Kellogg.
L.G.TrauKli.
.L B. liatchelder.
-Tohn Parrott.
Franklin Hill Co.
J. N. lilood.

U. E. Bidwell.
Bidwell Sc Aschini.
SL 11. Bransl'ord.
.). X. Blood & Co.
Blood & Co.

Do.
Mammoth Mining Co.
.KhvoU, Navo & Co.
King & Co.
iTudkins &, Kellogg.
L. White.

Eichard Garvey.
George E. Moore.

flames McMcchan,
Parson 6c Cotton.

Thomas Pumell, sup't.
,S. Grovcr.
.T. Syme, snp't.

W. U. Gtrorge.
T. Isaacs.

Eagle Q. M. Co.
21 Q. M. Co.
Youllg & Co.
Von Humboldt Co.

Kevstoni! Q. Al. Co.
Stuiuiiry <fc Co.
Loonarn A: ('o.

MontpelierQ.M.Co.

Havens & Lemprich.
Primrose Mining Co.
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list of quarts mills, ^c.—Contiuucd.
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CALIFOENIA—Continued.

'6

i
p

CO

-
c3

t
cost. o

a
6 o o

O

1864 8 S. (few. $10, ooo Gold
i Water 2, OOt do

186^ i2 Steam go] ooc do
18K 8 Water. X 000 ..do .

1805 20 ..do ... 22, 50C do
1865 5 ..do ... 4, OOC ..do
186:; 6 Steam

.

6, 500 do
1855 4 Water. 4, 000 do
1868 10 Steam

.

20, 000 ..do
1858 4 ..do ... 5, 350 do
1860 5 ..do ... 7, 000 ..do
1858 4 o ..do ... 6, OOU ..do
1858 30 2 Water. 36, 000 ..do
1858 ..do ... 1,000 ..do .

1858 16 4 ..do ... 30, 000 ..do .

16 ..do ... 30, 000 ..do .

isio 40 ..do ... 45, 000 ..do .

1867 8 ..do 10,0110 ..do .

1S68 4 ..do ... 5, COO ..do .

1860 8 do 8, OOC ..do .

1868 8 . do 8, OOC do
1862 4 ..do ... 5^300 ..do .

1858 4 "i ..do ... 4, 200 ..do .

1650 1 ..do . .. 5,000 ..do .

1870 4 Water. 2,500 Gold
1802 M i Steam. 10,000 ..do .

1859 8 .do .. 8, 000 . do
1810 8 Water. 4,500 ..do .

1857 4 i ..do ... 5,000 ..do .

1808 1 Water. 600 Gold

1860 10 Steam. 20, 000 Gold
1861 8 ..do ... 6,000 ..do .

i864 10 1 S. &W. 10, 000 Gold
1805 5 Water. 5, 000 ..do
1865 10 ..do ... 10, 000 ..do
1858 10 'a ..do ... 3,000 ..do
1859 8 Steam

.

7,000 ..do
1869 30 3 ..do .. 40, 000 do
1865 5 . .do . .

.

8, 000 do
1864 5 Water. 4, 000 ..do
1865 Steam

.

10, 000 . do
1859 5 Water. 5,000 ..do
1858 10 ..do ... 15, 000 do
1866il0 ..do ... 10,000 ..do .

1806 20 ..do ... 20, 000 (to

185920 ..do ... 20, 000 do
1860 5 Steam. 7,000 ..do
1805 20 ..do ... 15, 000 ..do
186010 do 10 Ol'O do
ISCSjlO . .do . .

.

8,000 . .do .

1806120 ..do ... 4.5, 000 ..do .

16C615 Water. 15, OOil ..do .

1859 10 Steam. 8,000 ..do .

1858 20 ..do ... 20, 000 ..do .

1860 20 Water. 20, 000 ..do .

1864(10 Steam. 10,000 . do .

1&';9:20 Water. 20,000 ..do .

1860110 "ii ..do ... 10,000 ..do .

1 5 ..1 Steam

.

do

Location.

SiBBRA Co.—Con.

Jim Crow Caiiou . .

.

Jim Crow Canon
Jim Crow Canon
Kanaka Creek
Kanaka llavino
]k{iddle Ynba Kivor .

.

Minnesota
Minnesota
Moontain House
Monntaia Houso
Pike City
Sierra liuttes
Sion\i lUittcs
Sierra JJuitea
Sierra Buttcs
Sierra liuttes
Sierra IJnttea
sierra City
Sierra Cit-y

Wet Eavlno
Wolf (heek
Yuba liiver M. F
Yuba Kiver S. F
Yuba River S. F

81SKIY0U COUNTY.

Cottonwood
llambus Creek .

Indian Creek
Oi'o Fino
Quartz Valley. .,

TIUNITV COUNTY,

East Fork .

TULARE COUNTY.

White River.

,

White Kiver.

TUOLUSINE COUNTY.*

American Camp
Bald ilountain
Bine Gulch
Cherokee
Cherokee
('onlidcnce District .

.

Deer Creek
Five-mile Creek
Five-mile Creek
Jaekass mil
N. F. Tuolumne lliver
N. F. Tuolumne River
N. F. Tuolumne River
N. F. TuolnnuHi Jtiver

K. F. Tuolumne lUver
Poverty nilt
Poverty Hill
Qnartx Mountain
Kawhido Ranch
Sonera
S*)ulal>yvillo

Boulsbyville
Stanislaus River
Su^arPine
SuLiar Pine
Sugar Pine
Sugar Pine

Name of mill.

Ironsides
Plumbago
Sierra Consolidated
Oak Flat Co
Kanaka Q. M. Co,..
French
lirigga & Co.'s
California
Brush Crcok
Mountain House...
Alaska
Bipelow Co
Indepcudenco
Mexican
Sierra Buttes Co . -

.

...do

...do
Chipps
PluEuix
Union
Independence
Four Ilills

Chipps
Kentucky

,

Jones's
Lash & Co.'
Siskiyou . .

.

Sliepard's .

.

Turk's

East Fork .

Carter's ,

White River.

.

Star
Soi)hia
Eagle
Larco
Ma^ee
Confidence
Deer Creek
Uazel DeU
Ryerson's
Walter's
Big Caiion
Bonita
('oiisuelo

Grizzly
Starr King
Golden Rule
Ileslep's
Knox & Boyle.
Rawhide R^nch.
Sonora
Gilson's
Soulsby
Telcgj'aph
D.aegner
Eureka
Excelsior
Green's ,

Present occnponts.

Ironsides Q. M. Co.
Uoadley &. Co.
SieiTa Con'd Q. M. Co.
Oak Flat Q. M. Co.
Kanaka Q. M. Co.
French Co.
Brings & Co.
Wriglit & Bowon.
Brush Creek Co.
Watson & Co.
Alaska Co.
Bigelow & Moore.
Iudepon(hinco M. Co.
Maldonado & Co.
Sierra Buttes Co.

Do.
Do.

Chipps Co.
Beard & Co.
Union Q. M. Co.
Independence Co.
Spencer & Grey.
Mansou & Co.

McKenzic,

J. M. C. Jones.
Lash &. Co.

H. T. Shepard.
F. Turk.

H. Englo.

J. Carter.
J. C. Birdsoye.

P. B. Bacon.
Phelps & Co.
Eagle M. Co.
C. i-ombardo.
Piatt Bros. .

Ilolladay & Co.
Deer Creek Co.
Bacon, Wing & Co.
M. Brum gira.
Walters &. Co.
Cobb Sl, Sintin.
Bonita Co.
Consuelo Ca
Gashwiler &. Co.
R. Inch fc Co.
Gohlen Rnlo Co.
ncslep & Co.
J. Hall.

R. P. Jolinson. agent.
Sonora Gold Co.
Raymond Sc Gor lam.

'

D. Davidson ic Co.
Do.

William Da^g^e^.
Edwards, agent.

J. & G.Wright
Green.

* Aoeording to tho census report tho Golden Rule 2^11 contains fifteoo, and the App Mill ten stamps.
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Mat of quartz mills, ^-c.—Continued.

CALIFOEUIA—Continned.

location.

Tuolumne Co.—Con.

Sugar Pino
Sugar Pino
Sugar Pino
Summervillo
Tuolumne Kivcr.,
Tnrnbiick Creeli-.
Tntlletown
Whisky Hill
"Whisky Hill
Whitman's Pass .

.

"Wooers Crossing..
"Wood's Crossing..
"Wood's Crossing-

.

Yankee Hill

TUB.4. COUNTT.

Brown's Vcilloy

.

Brown's Valley

.

Brown's "Valley .

Brown's Valley .

Eagloville
Indian Eanch . .

.

.Middle Ynba
Smartsville

Name of mill.

Lombardo —
Monitor
Pirate
Summers's

—

Buchanan
Laurel Hill .

.

Patterson's .

.

Preston's
Eeist's
Whitman's . .

.

App's
Clem & Co.'s.

Duncan's
Shanghai

Danebroge
Jefferson
Pennsylvjinia
Sweet Vengeance.

Temple, No. 2
Mount Hope
Andrew Jackson .

.

1860
1863
1860
1860
1850
1857
1857
1860
1860
1806
1860
1859
1859
1863

1859
1802
1862
1865
1865
1866
1865
1866

Water
..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

..do ..

S. &W.
Water
..do ..

..do ..

Cost.

$10, 000
10, 000
10, 000
8, 000

10, 000
3,000

10, 000
4, 500

2, 000
5, OOO

ir>, coo
8,000
3, 000

10, 000

20, 000
40, 000
40, 000
50, om
15, 000
30, 000
10, 000
12, 000

Gold.
..do ..

..do ..

..do ..

..do ..

- do ..

..do ..

-.do ..

--do -.

- .do -

.

--do ..

..do ..

..do ..

..do ..

Gold .

..do ..

..do ..

..do ..

..do ..

-.do ..

--do --

-.do ..

Present occapanta.

C. Lombardo.
Monitor G. & S. M. Co.
C. Dorsoy.
G. Summers.
Tuolumne G. M. Co.
San Francisco Co.
W. Patterson.
Kcsencrans Sc Co.
C. Eeist.
Miluer & Co.
Tottcn & Griffins.
Clem & Co.
J. Duncau.
Gashwiler & Hoopor,

Danebroge M. Co.
Jefferson Alining Co.
Pennsylvania M. Co.
Sweet" Veng'ce M. Co.
Incorporated. «

Do.
Mount Hope M. Co.
And'w Jackson M. Co.

NEVADA.

OHUECIIILL COUNTY.

Sink of Humboldt

BLKO COUSTT.

Cope District.
CoiJO District.
Mineral Hill.

.

ESMERALDA COUNTY.*

Aurora
Aurora
Aurora
Aurora
Aurora
Aurora
Aurora
Aurora
Aurora
Columbus
Columbus
Palmetto
Pine Grove
Pine Grove
Pine Grove
Eed Mountain .

Eockland

HUMBOLDT COUNTY.t

Battle Mountain.
Dun Glen
Golconda
Gold Eun

Utica 1866 10 3 Water. ?75, 000 Gold..

Canty's 1870 o Steam. 10, 000 Silver-

Drew 1869 10 ..do ... 30, OGO ..do ...

Mineral Hill 1870 10 20, 000 ..do ...

1864 20 Steam. 125, 000 Silver

-

Coffee 1864 8 ..do ... S, 000 --do ---

Independence 1863 16 ..do ... 60, 000 --do ---

Napa
Old Antelope

1862 8 .-do -.- 12, 000 --do .--

1862 8 -.do ... 40, 000 -.do .--

Ee.al del Monte 1863 30 ..do ... 225, 000 --do ---

Stark & Tucker's... 1863 10 --do --- 70, 000 ..do ...

1862 8 .-do --- 10, 000 ..do ...

Wide West 1802 •JO --do --- 75, 000 ..do ...

Eaton & Johnson's.

.

1870 2 ..do ... 10, 000 ..do ...

Pioneer 1870 10 ..do ... 12, 000 ..do ...

N. T. and S. P. Co.'s. 1867 10 ..do ... 50, 000 ..do ...

Central 1868 5 ..do ... 10, 000 Gold .

.

1866 10 ..do ... 20, 000 ..do ...

1867 10 ..do -.- 20, OOO ..do ...

Si IvorPeak andE.M 1868 40 ..do ... 100, 000 ..do ...

1870 10 ..do ... 20,000 ..do ...

Little Giant 1867 5 Steam

-

12, 000 Silver.

1807 10 --do -. 20, 000 ..do ...

1867 10 S.&W- 20, 000 ..do ...

Webb's 1869 10 Stcam - 15, 000 ..do ...

Canty & Co.
Drew & Co.

Bank of California.

J. J. Poor.
William Sharon.
Philadelphia Co.
Bank of California.
Bank of California.
Bank of California.

J. J. Poor.
Grecly Bros.
Eaton & Johnson,.
Col. Youngs.
N. Y. & Silver Peak Co.
H. C. Toombs.
McAdanis Co.
William Wilson.
S.P.&E.M.G.&S.M.CO
S. Keau.

G. W. Fox.
Essex Co.
Star City Co.
L. D. Webb.

* The census reports for H. C. Toombs's mill 16. for the Pioneer 8, Wilson's 12, the Wide West 16, Eed
Mountain and Silver Peak 10, and Col. Young's Pioneer 12 stamps. Johnson's mill, 16 stamps, reported

by the census, I cannot identify in the above list. „ ,

f According to tiio census, the Star City Company's mill has 8 stamps, L. D. Webb s 4 stamps, and tus

Pioneer mill 5 stamps.
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List of quart:: mills, <f-c.—Continned.

UEVADA—Continued.

Location.

HujmoLDT Co.—Con.

Orcan.T,

TJniouvillo
Unionvillo
Unionvillo
Unionvillo
Winncmucca

LANUKK COUNTY.

Anstin
Austin
Cortoz
Now York CaDon
Telegraph Canon.
Yankee Jilado

LINCOLN COUNTY.

Crescent City
Dry Valley
El Borado ijaSon .

.

Hiko
Meadow Valley...
Meadow Valley...

LYON COUNTY.

Carson River
Carson River -.

Carson River
Carson River
Carsou River
Carson River
Carsou River
Dayton
Dayton
Dayton
Dayton
Dayton
Dayton ._.

Gold Canon ,

Gold Cauon
Gold Caiion ,

Gold Canon
Gold Canon
Gold Caflon
Gold Canon
Gold ('anon
Gold Canon
Silver City
Silver City
Silver City
Silver City
Silver City
Silvor City
Silver City
Silver City

NYE COiraTY.§

Belmont
Belmont

Oreana *

National
Eall & Temple's.
Pioneer
Silver Mining Co
Si)liioda

Boston and Xevada .

.

Manhattan
Cortez
Mottacom
Midas
Empire

Alameda
Meadow V. M. Co.'s.
El Dorado
HikoS. M. Co.'s....
Meo's
Pioneer

Carson Valley
Eureka
Franklin
Island
San Francisco
Winters &Robodcc's
AVoodwerlh
liirdsall -fcCo.'st

Daney
Dlinois
Imperial Ko. 2
Rock Point
Tailings
Atlanta
Eastern Slope
Excelsior
KcLsey Ko. 2
Keystone
Phecnix
Sacramento
Swansea
Weston's {

Bacon
Devil's Gate
Eagle
Dope
Kelscy No. 1

Pioneer
Sherman's
Trench's

1809
18(V

1862
1809
1807

1865
18G5
1804
1800
ISO,-)

1806

1868
1870
1807
1800
1870
1869

Belmont S. M. Co.'s.

Combinat ion Co.'s. ..

1870
1841
186!

1862
1861

1870
1861

m::
1863
1864

isoa
1861

1804
1805
18C-.J

1801

1806
1805
1802
1801

1802
186:

1863
1801
1803

1870
1861 10
1801 15
18701 5
166120

1866 10

1S68'40

Steam.
..do ..

..do ..

S.&W
Steam
Water

Steam
..do ..

..do ..

..do ..

..do ..

..do ..

Steam
..do ..

..do ..

..do ..

..do ..

..do ..

Water
S.&W

.l..do ..

.L.do ..

4 Water
. S.&W
Water
Steam
..do ..

Water
S.&W
Steam
..do ..

..do ..

do ..

..do ...

.do ..

..do ...

..do ...

do ...

..do ...

..do ...

..do ...

Water.
Steam.
..do ...

.do ...

.do ...

.do ...

Steam,
.do ...

Cost.

?50, 000

3, 000
40, 000
35, 000
12, 000
10, 000

80,000
100, 000
90, 000
50, 000

120, 000
00, 000

80,000
100, 000
60, 000

100, 000
73, 000
40, 000

30, 000
65,000
35, 000
35, 000
35, 000
5,000

75, 000
145, 000
53, 000
35, 000
40, 000

170, 000
15, 000
8,000

40, 000
25, 0011

4,000
10, 000
40, 000
35, 000
4,5, 000
35, 000
50,000
2.3, 000
5,000

30, 000
25, 000
4.5, 000
8,000

50, 000

50,000
250,000

Silver
Gold.
Silver
-do ..

.do ..

..do ..

Silver.
,do
.do
.do
.do
.do ...

Silver
.do ..

.do ..

.do ..

.do ..

.do ...

Silver
..do ...

..do ...

Gold..
..do ...

..do ...

Silver.

..do ...

..do ..

..do ...

..do ...

..do ...

..do ...

G.&S
Silver
G.&S
Silver.

G.&S
Silver.
..do ...

.do ...

.do ...

.do ...

.do ...

Gold..
-do ...

Silvor.

..do ...

Gold..
Silver

.

Present occnpants.

Silver.

..do ...

Oreana Co.
Evans & Jennings.
Fall & Temple.
Pioneer Co.
Silver Mining Co.
Sphioda Co.

Manhattan S. M. Co.
Wenbau & Page.

Meadow Valley M. Co.
Riverside Mining Co.
I. AVilson, sup't.
James Meo.
Ely & Raymond.

Cirson Valley M. Co.
Union M. & M. Co.
Union M. & M. Co.
Cook & Co.
C. A. Shad.
Winters & Robedee.
Hobart & Co.
Birdsale & Co.
Daney Mining Co.
Union M. and M. Co.
A. M. Edgiugton.
A. M. Edgington.
Janiu & Boyu.
nm & Co.
Rigby & Douglas.
Briggs fc-Co.

mil & Co.
Likens & Co.
Ilent.scli & Berton.
Union M. & M. Co.
Union M. & M. Co.
Weston & Co.
Fair M. & Flood.
Devil's Gate M. Co.
Virginia Water Co.
Hope Mining Co.
Union M. & 11. Co.
.T. P. Jones & Co.
George Sherman.
Fair M. & Flood.

E. B. Canfield.

*Milland fnniace.
t Rebuilt iu 1870.

J Weston's mill is reported in the census with 20 stamps. The same source gives the aggregate num-
ber of stamps oi the Union Milling and Mining Compauv as 146, while in Ihe above list only fO aro enu-
merated. Birdsalo & Co.'s mill, as far as T am informed, has no stanips. but 40 pans working tailings.

§ According to the census report Ihe mill of the Rigby Company has 5 slanips. The .same reimrt has
the following mills, which I cannot identify in the above list : Canibri(lgeCom])any, 20 stamps: Mammoth
CoRipany, 10 stamps; Utica & Ucrkimer, 3 stamps; NorthumberlamClO stamps; and Old Dominion, 10
stamps.
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List of quarts; mills, ^c.—Continued.

NEVADA-Continned.

471

Location.

Nye CousTY-Con.

liclmont
Ellsworth
Ellsworth
Hot Creek
Hot Creek
Inno
loup
Northumberland.
Ophir Canon
Keveillo
Keveillo
San Antono
Silver Park
Silver Park
\Vaahli)gton

OKMSBY COUNTY.

Carson City..
Carson City. -

Carson City.

.

Carson City.

.

Empire City

.

Empire City-.

STOREY COUSTr.5

American City.
American City.
r.old Hill
(iol.l Hill
Gold Uill
Cold Hill ,

Gold nm
Gold Hill ,

Gold Hill ,

Gold Hill
Gold Hill
Gold Hill

Gold Hill

.

Gold mu

.

Gold Hill

.

Gold Hill
Gold Hill
Gold Hill
Gold Hill
(Jold Hill
Vir;;inia City

.

Vir^linia City

.

Virginia City

.

Virginia City

.

Virginia City

.

Virginia City

.

Virginia City .

Virginia City .

Virginia City

.

Name of mill.

Gonia <fe Curry
Pahtrto
Jones's*
Hot Creek S. M. Co
Valley
Knickerbocker
Pioneer*
Quiutero S. M. Co.'s

Twin River S.M.Co'8
Rutland*
S. F. &R. S. M.Co.*.
Rigby S. M. Co
Chandler & Parsons-
Silver Peak

BrunswickJ
Merrimac
Santiago . ,

Vivian
Mexican §
YoUow Jacket

.

Badger
I|

. .

.

Bay State..
Atlas
Boston
Douglass . .

.

Empire
Gold UiU..
Imperial
lono
llarysvillo..
Paciiic
Papoose

Pctaluma
Piute
RamsdcU & Thom-

son's.

Rhotle Island
Sapphire
Succor
Sunderland

Atlantic
Hoosier State
Land's
Mariposa
Sacramento& Mere-

dith.

Sierra Nevada
Summit
AVinfield

1867
1869
180020
1805 10

1868,10

1800,20
1807 ,5

ISOUIO
.... 4
1870 10
1870 12

10

18C4;16

1801 20
1801124

186110
186i:44

186540

93
1804 15
1867
1801

5
10
20

1805 0

18C0 44

5
9
30
G

24

4

1807

1867

1800

186311;

186220
10

1863
1863 16
1862 18

20
12

20

1868

1864

Water
Steam
..do ..

..do ..

..do ..

..do .

..do ...

..do

..do ...

..do ..

..do ..

..do ..

Steam
..do ..

..do .

Water
..do ..

..do ..

..do ..

..do ..

S.&-W.

Steam
..do ..

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

Water
Steam.
..do ...

..do ...

..do ...

..do ...

$2, 000

4,000
75, 000
6, 000

100, 000
40,000
45, 000

ISO, 000
10, 000
30, 000
12, 000

120, 000
120,000

t40, 000

50, 000
130, 000

4.5, 000
100, 000
200,000

40, 000
55, 000
8, 000

15, 000

Silver.

o.&s,
..do ...

Silver.
..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

Silver

.

. .do . .

.

..do.

Silver,
.do ...

.do ...

.do ...

..do ...

do ...

18, 000
HiO, 000

9, cool

50, 000
120, 000
14, 000

40, 000
GO, 000

Silver.
..do ...

..do ...

(}. &S.
Silver

.

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

.do ...

.do ...

Present occupants.

5,000j..do

100, 000!

30, 000
20, 000
25,000
1,000

'46,066

GO, 000
20,000
12,000

..do ...

..do ...

..do ...

..do ...

..do ...

..do ...

G. & S.

Silver
..do ...

..do ...

John Miller.

Jones.
Talman &. Groves.

San Fran. & R. Co.

Chandler &. Parsons.
Silver Peak M.&M. Co.

Union Mill & M. Co.
Do.
Do.

Vivian M. Co.
Union Mill. & M. Co.
Yellow Jacket S.M Co.

Scale & Beatty.
Smith & Stephenson.
C. C Stevenson.

' Empire Mill Cn.

I

Gold Hill M.&M. Co.
Imperial M. &. M. Co.

I

Hope M. & M. Co.

I

John Rule. •

Paciiic Mill Co.
Taylor, Goulding &

1

Armstrong.
1 Sharon &. M.ackey.
I W. S. Hobart.

I
RamsdcU & Thompson.

Belcher M. Co.
W. S. Hobart.
Succor M. & M. Co.
Union M.&M. Co.
Richard Schweiss.
Union M. & M. Co.
M. Lynch.
Union M. & M. Co.
Fair & Mackey.
SacramentoM. &M.C0.

N.n. A.Mason.
Union M. & M. Co.
Berry, Evans & Co.

*Rebnilt in 1870.

t Estimated cost.
I The nnmbcr of stamps of the Brunswick mill is given bv the census as 20.
{ Remodeled 1870.

^

II It is impossible to reconcile the list with that furnished by the census. According to tlio latter the
following mills are here omitted: Proctor, Jennings, Bas.'icft's. Parks & Bowie's. Evan's—all tailing
mills; and Gould & Curry, 80 st.lmps; Ogd.-n, 15

1
Flowery. 18; Nevada, 21; B.ii!sett'.s, 18

;
Empire State,

15
;
Occident.al, 30 stamps. According to the same source the Succor has 15 ; the Empire, IG ; the Hoo-

sier State, 15 ; the Atlas, 18 ; Bay State, 18 stamps. On the other hand several mills which appear in the
above list aro not contained in tho census, or cauuot bo idcntiUed.
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Idst of quartz mills, ^-c.—Continuecl.

NEVADA—Continr",a.

Location.

WASHOE COUNTY.

Franktown
Pleasant Valloy
Truckeo Meadows .

.

"Washoe City
"Waslioc City
"Washoe City
"Washoo City
"Washoe City

WHITE PINE COUNTY.

Eherhardt
Egan
£gan

Hamilton

Hamilton
Hamilton
Hamilton
Hamilton
Hamilton
Hamilton
Hamilton
Hamilton
Mineral City
Monte Christo
Newark
Shormantown
Shermantown
Shermantown
Shormantown
Shermantown
Shermantb-ffn
Shermantown
Shormantown

Name of mill.

Ball's
Temclic
English Company's .

Atchison
Back Action
Little Savage
New York
Savage

Stanford's
Social & Steptoo's. .

.

Social & Steptoo's
Old Mill.

Big Smoky

Chicago
Dayton
Henderson's . .

.

Manhattan
Nevada
Swansea
Treasure
"White Pine....
Kohinson's
Monte Christo .

Newark
Drake's
Kohler's
Little Giant . .

.

Metropolitan. .

Oasis
Shoba
Staples
Vernon

1802 60
1862^15

186220;
186120
1860 .

1868|.

1865 24
180316

1869
1807

1869

1800 10
180920
1809! 5
1869"'0

1869
180'J;10

1809
180910
....in
1865
1860 20
I869I10
1808'

1869! 5
1869 15

1868 8

1809
1869
1869

o
ft

S.&"W.
..do ...

Water.
S.&"VV.
Steam

.

..do ...

..do ...

S.&"W.

Steam
..do ..

..do ..

..do ..

.do ..

.do ..

.do ..

.do ..

.do ..

.do ..

.do ..

.do .

.

.do ..

.do .

.

.do .

.

.do .

.

.do ..

.do ..

.do ..

.do ..

.do .

.

$250, 000
75, 000

200, 000
80, 000
10, 000
10, 000

110, 000
75, 000

250, 000
25, 000

00, 000

30, 000
100, 000
15, 000

120, 000
35, 000
30, COO

40, OOj

30, 000

15, 000
60, 000
40, 0!!0

15, 000
SI, 000

120, OOU
70, 000

45, 000
45, OOU
25, 000

Silver
..do ..

.do ..

..do ..

..do ..

, .do .

.

..do ..

..do ..

Silver

.

..do ...

..do ...

..do.

..do .

..do ..

Ct.&S
Silver
..do ..

Silver
..do ..

..do ..

..do ..

..do ..

..do ..

Present occnpants.

Jobn Dall.
Union M. & M. Co.
J. J. Dunne.
Savage M. & M. Co.
D. E. Avery.

Di).

Union M. & M. Co.
Savage M. & M. Co.

Aurora South Co.
Social &. Stoptoe Co.

Do.

Treasure Hill M. & M.
Co.

Chicago Co.
H. G. Blasdell.

n. G. Blasdell.
McCouo & Dunn.
Perkins, Pliut & Co.
Great Basin Co.
Miller & Co.
Mineral City Co.
Monte Chri.'ito Co.
Chihuahua Co.
Ebcrhardt Co.

Carpenter & Brett.
Metropolitan Co.
Ebcrhar<U Co.
Osborn & Corey.
Butler & Sweeney.
Veruon Mill Co.

OEEGON.

BAKER COUNTY.

Auburn
Baker City
Eye Valley

GBANT COUNTY.

Prairie Diggings) . .

.

JACKSON COUNTY, f

ApplcgatO
Dardanelles
Jacksou Creek
Jackson Creek
Eogue Kiver
SterUng
Thompson Creek .

"White & Company'i
linckels' s*

Green's

Prairie Diggings.

Steamboat .

Occidental
Hopkins's
Johnson's
Jowett's
Ives's
Thompson Creek.

.

1804
1870

1808

1800
1806
1860
1802
1861
1805

1 1865

1

10 ..

1

8 1

Water.

"Water.

Water.
Steam.
..do ...

Water,
Steam.
Horsc-

41 Water.

$6,000

20, 000

8,000
1,200
8,000
4, 000

10, 000
600

1,500

Gold.,
.do ...

Silver.

Gold..

Gold.,
.do
.do ...

.do ...

.do ...

..do ...

.do ...

E. M. White & Co.
Brown & Virtue.
Charles Green.

Lacock &. Co.

Fowler &. Co.
Hogan & Co.
Hopkins & Co.
Johnson & Co.
Byba & Co.
Porter Ives.
Morris & Co.

* The census reports Enckels's mill to have 12 stamps, and unless the number of stamps has been de-
creased since 1869, when I visited the loc.ilit,v, this is the correct number.

t According to the cen.sus the Prairie Digg'ings mill has now 10 stamps ; the same authority mentions
another mill in this county, which must have been erected during 1870, viz, that of the John Day Com-
pany, 8 stamps.

{ When I visited the county in 1869, Hopkins's and Jewett's mills were both altered into saw-mills.

(See last report, page 210.)
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Lift of quartz milla, ^o.—Coutiuued.

OREGON—Contlnuod.

473

Location.

JOSErillNE COUNTV.

Kuterpriso

UNION COUXTY.

Eaglo Crock
noqiiim
Koo8ter

Namo of mill.

Enterprise.

Eaglo
Carter & Davia .

La Grande
1805
18C6

Water.

Water,
.do

Cost.

$18, 000

8,000
8,000

Gold..

Gold..

Present occupauta.

• Oulion.

Me:ioliani Bros. & Co.
Carter & Davis.
La Graudo Co.

IDAHO.

ALTUBA3 COUSTV.

Boar Crcelj .

Bear Croelt .

Clifden ....

Elk Creek .

Kod Warrior CJrcek .

Kcd Warrior Creek .

Itod Warrior Crook .

Volcano
Tuba Districtt.

BOISfi COUNTY.

Gr.anito Creek .

Granite Creek .

Grimes Creek.

.

Pioneer
Summit Plat. .

.

IDAHO COUNTY.

Florence
Warren's Dipf^ins.
Warren's Uiggiua.

UvMIII COUNTY.

Arnott's Creek

OWYIIEr, COUSTY.

East Ruby
Mint District ...

vFlint District
Flint District
SUvcr City
Silver City
SiWcr City
SilvSr City

SilvcVCity....
SilvciCity....
Sinket Creek .

Sinker Creek .

Idaho
Waddincham G. and

S. M. Co.
WaddinfibaniG. and

S. H. Co.
Pittsburf; & Idaho
G. and S. M. Co.

Harris & Benson
N.Y. & Idaho G.

II. Co.
Victor G. and S. M.
Co.*

Defreoft
Blodeoo

Gold Hill
AVhito & Co.'s .

Goodwin
Elk Horn
Summit Flat. .

.

Davis & Souther's .

Muagrovo<& Sons.

New York
Black's
Iowa
Rising Star . .

.

Cosnios
Ida Elmore . .

.

Jline.ar
Horning Star.

Sboenbar
Webfoot
Ainsworth
Sinker Creok

.

1807
1870
1865
18C5
1805

1 805
1867
1807
1808
1805
1805
I8C4
1804

I8C5
1803
1804
1805

12 ..

10

40

lUI 3

i!0..

Stoam
..do ..

Stoam

Steam

..do ..

Steam.
..do ...

Water
.do ..

Steam.

Stoam.
..do ...

Water.

Water

Steam,
•lo ...

do ...

do ...

do ..

do ...

do . .

.

do ...

T

.do .

.

.do ..

.do ..

.do ..

{75, 000
15,000

140,000
ao.oou
30, 000
350,000
70, 000
120,000
25, 000
75, 000

00,000
25,000
70, 001)

70,000

O.&S.
..do ...

.do .

-do .

.do ..

.do ...

.do .

.do .

.do .

Gold .

..do ..

..do .

-do ..

..do ..

Gold .

..do .

..do ..

Gold ..

G. & S.

..do ..

..do ..

..do ...

..do ...

..do ...

..do ...

..do ...

do ...

..do ...

.do ...

..do ...

Idaho M. Co.
Waddingbam G. and

S. M. Co.
Do.

P. and LG.and S. M.
Co.

Harris & Benson.
N.Y.& Id.iho G.M.
Co.

Victor G. and & M. Co.

Gold nni Compfcny.
White & Co.
Goodwin & (,'0.

Elk Horn Mill Co.
Goodwin & Co.

Davis & Souther.

HnsgroTO &. Son.

Owyhee M. Co.
J. S. Black.
John Williams.
Riaio',' .Star M. Co.
S. Williard.
Ida Ellmoro M. Co.
itinc.ar M. and M. Co.
Oro Fine G. and S. M.

Co.
O. S. Hazard.
'.Vebftiot Milling Co.
Oregon S. N. Co.
Sinker Milling Co.

* According to the statement of Mr. P. S. Biickminstor, who visitod thia district for mo in tho lattor
part of IHGO, tho Victor mill liad only 12 stamps and was standing idle.

t 'I'lio Mon.ivcb mill, with one French buiT, one caat-iron grinder, two Varnoy p.ans, one settler, and
one roasting furnace, is omitted hero.

,



List of quarU nlilU—Continued.

HONTANA.

Location.

DEEIl LODGE COUSTY.

Cable City
Cable City
Bntto
Philipsbwrg
Georgetown
Geor^:eto^vu
Higlilauil

IXVnS AND CLAHK COUNTT.

Unionvillo
Unionvillo
Grizzly Gulch
Nelson Gulch
Grizzly Gulch
Oro Fino
Oro rino
Grizzly Park
Tenllilo
-Blue Cloud
Greenhorn
Grizzly Gulch

JEFFKKSON COUKTT.*

Crow Creek
Naves
lladersburg
Kadcrsbnrg

MAUIBON COUNTY.

Sterling TTr?^-**-.

Name of mill.

Nowlan
Hanauer
Bntto
.Tames Stuart
Ilervey
Ewing
Swallow

Tatem
Hoilgo
Eicker
Gormley
Addis
Uendrie
Shafer
Turnley
Allen
Blue Clond...
Bnrdeck
Whitlatch ...

Eoss
Navo
BLicker
Sample

Midas

1807
1868
18C9
1867
1868
1868
1868

1867
1866
1865
1866
1867
186D
1867
1865
1868
1868
1868
1870

1870
1869
1870
1870

1867

a ft Power.

Steitm .

...do ..

.. do ..

...do ..

.. do ..

...do ..

...do..

...do ..

...do ..

...do ..

...do ..

...do..

...do ..

Water
Steam.
...do ..

...do ..

...do ..

...do ..

..do ...

Water .

Steam.

.

..do ...

5 .. .do .

Cost.

$48, 000
23,000

70, 000
SO, 000
20, 000
35,000

45, 000
30, 000
30, 000
27, 000
20, 000
18, 000
2,000

20, 000
25, 000
a.'), 000
20, 000
25, 000

6,000
3,000

20, 000
15, 000

•a

472
490
500
650

COO
550
630
550

606
050
650
500

860

o.S

in

Gold..
..do ..

..do ..

Silver.
Gold..
..do ..

..do ..

.do .

.do .

.do .

.do .

.do .

.do .

do .

.do .

do .

.do.

.do .

.do .

.do .

.do .

.do .

.do .

.do ...

Present owners.

Plaisted & Co.
Hanauer & Co.
Eay & Co.
St. Louis & Montana MiningCojupany.
Whccliug Mining Company.
Pittsburg & Montana MiniiigCompany.
HigbLind Gold Company.

Columbia Mining Company.
Kational Minijjg & Exploring Comp'ny.
J. C. Kiokcr.
C. Uendrie.
Diamond City Company.
C. Heudrie.
J. Shafer.
S. Turnley.
Kaiser &'Co.
Comer & Co.
Pl^nnouth Mining Company.
J. W. Whitlatch.

Eoss & Logan.
James Nave &. Sons.
Blacker & Keating.
George AV. Sample.

Midas Mining Company.



Storling
Stcrliuii
Uorth district
Hot SpriD,s;8

Hot Springs
Hot Springs
Hot Springs -

lloclicster -

Kocliester
Quartz Hill
Mill Crook ,

Silver Star
SUvor Star
Summit
Summit
Summit
Summit
Browu District

BEAVER HEAD COUNTT.

Bannack
Bannack
Bannack
Bannack
Bannack

MEAGHER COUNTT.

Trout Creek

Pratt
Hartford
Copo
Atkins
McAndrew & Wann .

Hobart
Hall & Spaulding
Hendrio
Wann
Quartz Hill
Branham
Everett
Trivitt
Howe
Hawkins
Philadelphia
Lucas
Conner

Dakota
Buttcrfleld..
Eaton
Hopkins
N. E. Wood.

Tantilburgh

.

1866
1866
1863
1866
1867
1808
1808
1808
1868

1865
1867
1868
1866
1868

1867
1863

1863
1864
1867
1869

Bulloc

20
la
15
13
5
5
10
10
10
3

l2
10
12
20
15

Chilia
20
10

12
12
40
5

kcrus

nMill

her an

"W. &S.
Steam .

...do ...

...do ...

Water .

...do ...

...do ...

Steam .

. . do . .

.

Water .

...do ...

Steam .

...do ...

...do ...

...do ...

...do ...

...do ...

...do ...

Water

.

Steam .

S.&W.
Water .

d pans.

Water..

65, 000
60, 000
45, 000
18, 000
15, 009
10, 000
20, 000
20, 000
20, 500

25,000
30, 000

30, 000

30, 000
15, 000

20, 000
25, 000
35, 000
6,000

700
500
550
450
70O
8U0
750
500
500
400
500
680
fiOO

550
700
700

12
12
Si
9

..do .

.-do .

..do .

..do .

..do .

..do .

..do .

..do .

..do .

. .do .

..do .

.-do .

..do .

.-do .

..do .

. -do .

..do .

..do .

...do .

...do .

...do .

...do .

...do .

.do .

New York <&MontaDaMiDiiig Comp'ny.
Clark (fc L^psom.
George Cope.
C. Hendrie.
Madison Mining Company.
Appleton & Co.
Hall & Spattlding.
Watsaka Mining Company.
Madison Mining Company.
A. W. Wbitackcr.
C. C. Branham.
Everett, Green Campbell Company.
Stcveus & Trivitt.
Howe Mining Company.
Postlewhaite, Ray & Co.
Montana Gold and Silver Mining Co.
Lucas Mining Company.
Golden Gato Mining Company.

Butterfield & Hopkins.
Montana Mineral Land & Mining Co.
11. P. Hopkins.

Brainard Brothers.

I
O
n
>

o
a
H' The census mentions the following arrastras in this county : Conly & Company, 1 ; J. W. Anderson, 1 ; J. H. Johnson & Son, 1 ;

Temple, Wood & Company, 1.

W
CD

OX
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lAst of quartz mills—Continued.

AEIZONA.

Location.

PIMA COUNTY.

Apache Pass

YAVAPAI COUNTY.'

Big Bug District
Hassayampa District,

Hassayaiopa District,

"Wjxlker District. . . . .

.

Wallter District
"Wickonburg
"Wickenburg
Bradsbaw District ...

Goodwin District . : .

.

YUMA COUNTY.

Gila City

Kame of mill.

Harris or Montana.

Big Bug
Noycs & Curtis'a
Sterling's
Eureka
Thunderbolt
Vulture
"Wickenburg
Jackson's
Bowers'

Jones'

1866
1865
1870

o

Steam-

Steam.
..do ...

..do ...

..do ...

..do ...

..do ...

.'.do ...

..do ...

Water.

Steam

Gold.

Gold..
S.&G.
Silver.
Gold.,
.do ...

.do ...

.do ...

.do ...

..do ...

Gold.

Present occupants.

Harris or ilontana Co.

Gray & Hitchcock.
JNoyes &. Curtis.
Sterling Company.
C. C. Bean.

Ynltnre Mining Co.
Hinton's Est. & Co.
Jackson Brothers.
H. Bowers &. Co.

Jones & Co.

There arc probably one hundred arrastras in the Territory, some of which are propelled by water and
others by horse-power. As water is sometimes short, and Indians occasionally steal the horses, arrastras
of either class are often idle. Some are abandoned for fear of Indian assaults. Arrastras are now
running in "Walker, Martinez, Bradshaw, Turkey Creek, Hassayampa and some other districts.

In Mojavo County there is one stamp-mill, that of the Morse Association, at Hardyvillo. It has ten
stamps, driven by steam, and the necessary pans and settlers. It was erected to work the gold ores
from the celebrated Moss ledge, but is now idle.

* Tho Big Bug mill has one arrastra and the Thunderbolt four.

List of quartz mills—Continued.

NEW MEXICO.

Locality.

TAOS COUNTY.

San Antonio

COLFAX COUNTY.

Kegro Gnlch
TJte Creek

SANTA COUNTY.

Eeal do Dolores
Keal del Tuerto

GRANT COUNTY.

Pinos Altos
Bear Creek
Bear Creek

Name of mill.

Arroyo Hondo Mining and Ditch Co .

Barfolemew's

.

Aztec

New Mexico Mining Co's.

.

Candelaria

Pinos Altos Mining Company's

.

Ryesron
iVcynolds & Griggs, (Amberg) ..

Metal

Gold.

Gold,
.do ..

Gold.
..do ..

Horse-power.

Steam. Water.

Steam.
12
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List of quartz mills—Continued,

COLORADO.

Locality.

GILPIN COUKTir.

Central City District.

Aussdl tincl Lake Districts .

Nevada Distvict *

Grcp:ory and Enterprise Dis-
tricts.

Name of mill.

Hull's, watcr'Tnlll
BiLtcs, ijan-mill
Moutezmua '

Ciunncll
Loxiugton
Bay State
Moutana
Mclntyro
Winnobago
Taslicr ,

Kimbcr
Gtmncll Central
Mather's
Kip & Bucll's, and hoisting..,
Wilson's ,

Kocky Mountain
Narragansett ;

Harper's
Chlorino works, crusher, &c.
North Star mill
Aycrs'
Ilochdale
Bradley's
Lewis &.Co ,

Sowden ,

Missouri's Hill
Moses'
Granada
lleed's ,

Lincoln's
Keystone
Monitor ,

Great Western
Brastow's
Cheney's ,

Pcwabic .,

Potter's
Clayton's ,

Beverly <fc Koonce'a
New liedlbrd
Sullivan's ,

Stoner
Waterman's
Philadelphia
Whitcomb's

,

First National
American Mag

,

Ophir .

Gilpin
Old Boston
Boston and Colorado. .

.

La Crosse . ..'

Ilanlesty's
Beverly's
Eureka, (Waterman's).
University
Ilolbrook
Ncsmith
Bobtail, (Lake's)
Salisbury's
Consolidated Bobtail .

.

FuUeiton's
L. C, Miley's
L. Arrifihl's, (water) .

.

Sensenderfer's
Polar Star
Borhain &, Mcllor's
Ilolmau's, (water)
Fitzpatrick's
Consolidated Gregory.

.

2o

120
15
25
40
35
25
35
12
12
30
8

70
12
70
80
10
15
75
12
75
40

12
100
12
15
60
40
40
50
12
40
15
30
12
10

10
70

100
25
70
50
35
24
12

100
12
15
12
25
15
12
15
20
60
20
15
15

30
20

18
140

18
24

'so'

24
20
12
12
24
6
12
10
40
50
10

"22"

12
10
22
15
12
10
12
30
15
12

20
12

is'

37
12
12
12
12
32
25
22
25
10
24
18
12

12
12
8

20
15
15
20
20
20
20
15
20
10
20
32
20
12
10

50

24

6
12

20

20
12

"is
37
12
13

32
25
22
S5

18
12

'is'

12

'26"

15
15
20
20
20
20
15
20
10
20
32
20

'io'
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List of quart:: miWs—Coutitmcd.

COLOEADO—Coutinued.

Locality.

GiLPHi COUNTT—Continued.

Grcgoiy and EnterpiisQ Districts-

Coiitijmoil.'

Naiufi of mill

J.B.Norton's
Now Yorh
Sullivan &. Wiicdcr'a

Easlo G. M. Co
EoUius G. M. Co
Ilotzcr's'

Diflvcnson's
WUipplo
Teats, (crusliors, &c)

.

Eousli'a
Smith & Panneleo
Briggs
Douglas
Sterling
WaUvePs
Shearer.'
^Manhattan
liostou and Colorado .

.

Chicago
llurd'fl

S. B. Morgan, Agent

.

l*origo ('o

Black IlawltG.M. Co.

20
45
15
20

85
125
CO
15
20
10
4U
20
20
20
40
140
120

rurnaces.
20
20

85

List of quartz mills—Continued.

locality.

CLEABCBEEK COXmsTY.*

Georgetown
Georgetown
Georgetown
Idaho
Georgetown
Bakorvillo

BOULDKB C0D5TT.

PABE COUSTT.

IJMjCOWiTIf.

Name of mill.

Palmer and Nichols
Brown Silver Mining Company
Stewart's
Wliiilo ('onipany
"Wilson and C.tss Co
Baker Gohl and Silver Mining Companies

DavidBon &Sjnith

Pioneer Mining Company

Yankee Blado
naydcn & Ron
Treasury Mining Company

Silver
Silver
Silver
Gold & Silver
Silver

—

Gold & Silver

Gold.

Gold.

Gold.
Gold.
Gold.

norso power.

Steam. Water.

125

100

* The list of mills in Clear Creek, Boulder. Park, and Lane Counties, Colorado, is imperfect, account
having heen taken of such only as were running in tho summer of 1870 ; and even of these, I fear, (fnll

returns not yet having an-ivcd,) a numhcr have heen omitted. _ The census rctnms, however, do not
oven contain as mauy as are here given. Several costly mills (idle) are at Kmpire.
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List of quartz mills—Continued.

WYOMING.

Location. Namo of mill.

Horse-power.

Steam. "Water.

Sontli Pass City
South Pass City
Atlantic City...

South Pass City

Hermit
Miner's Delight
Anthony &. Irwin's
Elktom
Young America*. ......
Kidder & Mason
Kice & Co
Collins & Co
Wheeler, Hall & JeflTers

Wheeler, Hall ife Jcffers
Mammoth Company

Gold.
Gold.
Gold.
Gold.
Gold.
Gold.
Gold.
Gold-
Gold.
Gold..
Gold..

40
"Water

.

* This mill was bnrned down lato in tho fall of 1870.

G
10
10
10
10
10
10
10
20
20

,

SO
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• CHAPTER XVII.

NAEROW-GAUGE EAILWAYS.

The art of mining may be said to have given birtli to the railway
system. Not only was the steam-engine primarily employed in mining,
and developed in obedience to the necessities of that indnstry, but long
before the use of steam as a motor the idea of traction upon tramways
was originated, so far as wo can now discover, in mines. It dates back,
according to some authorities, to the Egyi)tians, who made use of this

auxiliary in their quarries. But mining has scarcely reaped the full

benefit of the combination of steam-power and rails, which has been
utilized to so astonishing an extent in commerce and travel. Mines are
gcnerallj- located in more or less mountainous districts, presenting to

the railway engineer unnsnal difficulties of grade and curve, and thus
enhancing the cost of construction, while they offer in return a com-
paratively small amount of remuuerati^'e traffic. Eailways, on the
other hand, have continually tended toward forms of construction in-

volving greater cost and requiring greater income for their profitable

maintenance, and have thus been almost excluded from the immediate
neighborhood of many mining districts. The coal and iron mines, the
products of which are bulky and give rise directly and indirectly to a
vast transportation business, form exceptions to this rule.

Kecently, however, the attention of engineers has been called to two
systems of railway construction, which put a new face upon *he problems
involved.

The first of these is the center-rail system, illustrated in the Mont
Cenis Eailway, which was opened in June, 1868. This method is appli-

cable to mountain jiasses which have hitherto been considered inaccessi-

ble to the locomotive ; and the road just mentioned has proved that
trains of passengers and goods may thus be safely carried upon
gradients and curves which would have iireviously been considered
perilous or imi)racticable. Up to September, 1870, its trains had run
more than two hundred thousand miles, and transported between
France and Italy more than one hundred thousand passengers, without
injury to a single person. It cannot be claimed for this plan that the
direct cost of traction is very small. On the Mont Cenis road, it is

reported to have been about 97 cents per train-mile ; but there were
mechanical defects in the construction of the engines, which will here-
after be avoided on similar lines, and it is believed that the cost of
traction can be reduced to half the above sum. Probably the best that
can be expected is, that a center-rail line over a difficult country may
be maintained and operated at a cost not exceeding that of the mainte-
nance and oi)eration of a line for ordinary engines over the same region

;

the latter being of course much longer. The principal saving, tliere-

fore, is in the original cost of construction ; and this might bo vast in
amount. In fact, we may reasonably presume that ordinary road-beds
would never bo commercially or fluancially practicable in most places
where the center-rail system will be used.

Ml'. J. B. Fell, civil engineer, read before the Liverpool meeting of
the British Association a paper on the application of this system to a
railway in Brazil now under construction.



484 MINING STATISTICS WEST OP THE ROCKY MOUNTAINS.

It commences at the terminus of the C.int.i GalloKaihvay, crosses the
Scrra at an elevation of 3,000 feet above the Oauta Gallo line, and ter-

minates at the town of Novo Fribnrgo, a distance of twenty miles. In
some of its princi])al features this railway resembles the summit line of

the Mont Cenis, the gradients for the passage of the Serra over a dis-

tance of ten miles being principally from one in twenty to one in twelve,

and the curves by which the line winds round the spurs or counter i'orts

of the mountain being, for a considerable portion of it, from 40 to 100
meters radius. The narrow gauge of 1.1 meters has also been adoi)tcd.

In other features, however, there is an important difference between
these two center-rail lines. The concession for the Mont Cenis was but
tempoi'ary, terminating on the completion of the great tunnel, and the
railway is laid on the existing public road, whereas the Canta Gallo line

will be permanent, and the works will be so constructed as to be si)ecially

adapted to its requirements. It will not have to contend with the diffi-

culties of an Alpine climate
;
and, profiting by the experience of two

years' working on the Mont Cenis, it will have the advantage of import-

ant improvements which have been made in the engines, carriages, and
permanent way during that period. Consequently, the Canta Gallo, and
other similar lines now being or iibout to be commenced, have the
interest of marking an important development of the capabilities and
advantages of the center-rail system as applied to the construction and
working of mountain railways.

,

In the new engines for the Canta Gallo line, it is proposed to dispense
with the toothed wheels, and substitute for them a system of direct driv-

ing by connecting rods. The power of adhesion will also be considerably
increased. These new engines will have the advantage of being able to

run at a spee<l of from twenty to thirty miles an hour upon the ordinary
gradients oftlio line, and of taking their loads up the mountain sec-

tion at a diminished speed of from eight to ten miles an hour. In an
economic point of view, the result of the application of the center-rail

system to the Canta Gallo Eailway will be as follows : The cost of con-
struction, assuming/it to be as estimated, about £300,000, would bo at

least doubled if made on gradients upon which ordinary engines could
work. In this case the cost of traction and maintenance for a cen-
ter-rail line will not be greater than for a line with ordinary gradients
passing over the same country. The clear saving, therclbre, ell'ected by
employing the center-rail system is at least £300,000, and the construc-

tion of a valnablo line of railway has been rendered jiossible, which
would otherwise have been commercially and financially im[)racticable.

Mr. Fell mentioned a somewhat similar lino of railway under considera-
tion by the Indian government, from the port of Karwar to lloobie, in

the southern Mahratta country, both by way of the Arbyle and the Kyga
Ghats. The distance is seventy miles, and it is proposed to employ the
center rail for a length of about ten miles upon gradients of one in twenty
for the passage of the Ghat, by which a saving would be effected of
about £500,000. The cost at the present timeof the transport of cotton
and other produce over the ninety miles is stated to be £23r),000 per
annum, and there is in addition the disadvantage ofnot being al)le to con-

vey the whole crop to the port ofshipment before the rainy season sets in

;

a large portion of it has consequently to be housed and kept until that
is over. Negotiations are going on with the government local authori-

ties and people interested for the construction of center-rail lines in

Italy from the Adriatic to Macerata, and crossing the Apennines to Fo-
ligno from Florence to Faenza, and for three branch railways in the
Neapolitan States; in Frjyice, from Chambery to St. Andre du Gaz
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and Lyons direct, crossing the Col de I'Eplne; in Switzerland, for

the passage of the Simplon ; and in Spain, for lines from Leon to Co-
runna and Gion. The concession for the Mont Ceuis Eailway expires

on the opening of the tunnel line ; and when that period arrives, it has
been proposed to remove it to one of the neighboring mountain passes,

where it would have a permanent life. At the time the concessions
were granted, it was considered that the line would be worked for ten,

or at least seven years. The progress of the great tunnel has, however,
been so much accelerated, that it is stated the tunnel line may possibly be
opened for traffic by the end of 1871. In that case, and taking into

a count the difficulties of all kinds with which the enterprise has had to
contend, the Mont Cenis Eailway can only be regarded as an experi-

mental line and the pioneer of a system destined to confer the benefits

of cheap and safe communication between many countries separated by
mountain rangeshitherto impassable byrailways and locomotive engines.
Of still wider importance and application is the so-called narrow-

gauge system. The center rail may be said to involve this, since the
localities in which it is likely to be employed are generally such as ex-

clude the broader gauges by reason of their cost in grading ; hnt the

« narrow-gauge principle itself is, of course, quite independent of the
other. At the meeting of the British Association already referred to,

Mr. E. F. Fairlie, civil engineer, read a jiaper on the gauge for the
" railways of the future." I quote the substance of it, as reported in
the newspapers at the time

:

Tlie object of tbis paper was to advance a now argument in favor of the use of a
narrow gauge iu the construction of railways, fouudcd ujion a comi)arison of the
amount of weight hauled, for the same amount of paying traffic, over a railway of
3-foot gauge and a railway of the English " narrow," or 4-foot Si-iuch gauge. Although
maintaiuiug that the priuciiilo of his argument applied to passenger traffic, and that
the cost of working a railway, or, iu other words, the proportion of non-paying to liay-
ing weight, (as far as this is independent of management,) is increased exactly in pro-
portion as the rails are farther apart, because a ton of materials disposed xipon a nar-
row gauge is stronger as regards its carrying power than the same weight when spread
over a wider basis, the author on the present occasion went into detail only with
regard to the conveyance of goods ; and ho selceted the London and Northwestern
Eaiway as his illustration of tho eflects of the 4-foot Scinch gauge, on the ground that
its management is so good that tho defects iu its working must be wholly traceable to
its construction. Ho undertook to show that this lino, if made of a 3-foot gaiige,
would accommodate the whole of its present goods traffic as well as at present, and
would do so at half tho present cost, with half tho present tonnage and motive power,
and with half the present wear and tear of rails, so that tho expense now being in-

curred for the coustrnctiou of a third track would be rendered unnecessary. Assum-
ing th.at tho jiresent goods traffic, indej)eudently of minerals, amounts to ten millions
of tons per annum, and that tho non-paying weight of trucks by which these goods are
hauled amounts to the low estimate of forty millions of tons more, (seventy millions
being nearer the truth,) there results a total gross weight hauled by the locomotives of
fifty millions of tons at an average speed of twenty-flvo miles au hour. The earnings
for the goods traffic on this lino aro (is. 3(J. per train-mile, which, at an average rate all

round of lid. per ton per mile, would give about 50 tons as the paying weight and
225 tons as tho gross weight hauled per train-mile. Dividing these 225 tons iuto tho
fifty millions, gives 196,08!) traius, which, being divided by 312 working-days of a year,
gives G2G merchandise trains over all ))arts of tho Northwestern Eailway iu the twenty-
four hours. The company's balance-sheet .shows that each net ton produces about 4s.

3d., which, at Hd. per ton per mile, makes the average distance traversed by each ton
to be about thirty-eight miles ; so that as each ton of the total weight hauled runs
thirty-eight miles, and tho entire length of lino worked is one thousand fonr hundred
and thirty-two miles, it follows that there must be, on an aversigo, thirty-seven mer-
chandise traius distributed over tho total length. Dividing by this number tho total
number of trains per day of twenty-four hours, gives an average of over seventeen
trains per day running on each mile of the line. Having reached this conclusion, it

becomes possible to see how it would alfect the question if tho gauge of the line were
3 feet instead of 4 feet &J inches. In tho first place, the same or a greater speed could
be maintained, say up to thirty-five or forty miles an hour. On the 4-foot 8i-inch
gauge tho proportion of uon-payiug to paying load has been taken at four to one,
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altliongli it has iiroved largely in excess of tliis. Tlio -wagons employed average fonr

tons in v.-eigbt, so that on this reckoning each wagon carries one ton for every mile it

runs. Tlio Tvagons for a line of 3-foot gauge weigh each one ton, and carry a maxi-

mu7n load of three tons. Supposing that the same uumhor of wagons and trains were
run on the narrow gauge as on the bi'oad, it follows that the average one ton of mer-
chandise now carried would easily he taken in a wagon weighing one ton instead of

four tons, and that the gross load passing over the lino for one year vrould he only
twenty millions of tons instead of fifty millions ; while the same amount of paying
weight would he carried in either case ; that is, tlio small wagons which .are capable of
carrying three times the weight of goods now actually carried in a four-ton wagon would
only have to carry one-third of that quantity, and would produce the same paying
load as the heavier wagons, and, as the haulage cost is precisely the same whether the

tons hauled consist of paying or non-paying load, it follows that this expense would bo
reduced to two-fifths of what it now is. If the same number of trains were to run per
day, the weight of each would be reduced from 225 tons to 102 tons

;
or, if the samo

gross weight of train was employed, the number of trains per day would bo reduced
from C26 to 250. If there sliould be sufficient traffic to load the narrow-gauge wagons
in such a way as to require the same numbiir and weight of trains that are now worked,
tho result would be that without increasing by one penny the cost of haulage and of
the permanent way of expenses, the 3-foot gauge would carry a paying load of twenty-
five millions of tons as against tho ten millions now carried. Here, tlien, wo liavo

established the fact that, as far as capacity goes, the narrow gauge is superior to tho
broad one. Tho former can iirodtico twenty-five millions net out of a gross tonnage of
fifty millions ; .while the latter, to produce tho same result, if continued to bo worked
as it now is, would require that one hundred and twenty-five million tons should be
hauled, and that at an increased cost in the same proportion of one hundred and
twenty-five millions to fifty millions. The rest of tho paper was devoted to an appli-

cation of these figures to the question of the best gauge for Indian and colonial rail-

ways, and to the argument that such railways might bo made cheaply and efficiently

on a 3-foot gauge, so as to charge a reasonable tariif and to aflbrd a satisfactory return.

I think Mr. Fairlie has i^ushed the argument in behalf of the narrow
gauge further than an impartial judgment will follow. It i.s scarcely fair

to take actual working results on one hand and sanguine expectations

on the other as the basis of comi)arison, and to ignore all considerations

other than those of paying and non-paying weight. But there is no
doubt, whatever may be the gauge of the "railways of the future," that

the narrow gauges will play an important part, and that their economi-
cal advantages will be more closely studied than heretofore. Especially

in the United States, where the peculiarly American system of pushing
railroads in advance of settlement and traflic has been so vigorously antl

successfully followed, this subject possesses a special interest.

There are few questions of more practical and pressing importance at

the present day than the best means to be adopted for extending our
railroad system (carrying with it as it does fresh life and energy into all

the districts which it penetrates) into the Territories and other parts of

this vast Union, where the trafiBc to be expected, at any rate, for years
to come, cannot be such as to warrant a large capital expenditure.
The following information was kindly furnished me by Sir Charles Fox

& Sous, the well-known civil engineers of London, who have for many
years been actively engaged in practically working out a similar problem
in Australia, India, and Canada.

Their object has been to construct railroads which, while very eco-

nomical in first cost, should be substantially built and equipped, and
therefore operated and maintained at a moderate percentage of the
gross income.
Mr. Carl Pihl, the engineer of the government railway of Norway, has

also for some years been carrying out very successfully a system almost
identical with that under review.
The question of gauge is one which requires to be determined after care-

ful investigation of the circumstances in each case. Where a standard na-
tional gauge exists, caution must ofcourse be exercised in introducing any
diversity; and yet it may, upon examination, be found that to adhere in
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all cases to the gauge suitable for trunk-roads would be to check, nay,
even to prevent, the construction of many tributary or branch roads, in

themselves most necessary for"the development of the country. Thus,
in the vast empire of India, where the trunk-roads have the 5-foot fl-

inch gauge, the government is seriously and favorably entertaining the
question of adopting a much narrower gauge for the tributary roads, to
open up the country.
With the above reservation, Sir Charles Fox & Sons, and others inter-

ested in this question, have found, after an experience spi-ead over many
years, that the most economical gauge for such tributary roads which
can be used with advantage is that of 3 feet 6 inches. A broader gauge
than this is, in their opinion, for speeds of twenty-five miles an hour and
moderate trafiic, quite unnecessary, anuofcourse involves additional out-

lay, especially if the country is of a hilly nature. To use, on the other
hand, a narrower gauge than 3 feet G inches is likewise objectionable,
and especially so where wood is the fuel chiefly employed, as on very
narrow gauges it becomes impossible to use either boilers or fire-boxes of
such dimensions as to give satisfactory results.

The following are given as examples of railroads which have been
built, or are now in progress of construction, upon this gauge

:

Examples and cost in gold, including in ' each case stations, rolling stoelc,

engineering, and all management expenses.

1st. The Queensland Kailways, Australia. Length, two hundred and
twenty-two miles

;
gauge, 3 feet 6 inches. Wages : Skilled laborer, $2 50

to $3 10; ordinary, $1 50 to $1 75. Average cost per mile, $32,000.
2d. The railway from Gouyeveram to Arconnur, India. Length, nine-

teen miles
;
gauge, 3 feet 6 inches. (Land and portion of road-bed given

by government.) Materials chiefly sent out from England. Eails, 35J
pounds ; iron. Average cost per mile, $19,000.

3d. The Toronto, Grey and Bruce, and the Toronto and Nipissing
Railways, Canada. Length of first section, one hundred and ninety-
three miles

;
gauge, 3 feet C inches. Wages : Ordinary laborer, $1 to

$1 50. Average cost per mUe, $14,150.
4th. The government railways, Norway, (constructed by Carl Pihl, civil

enghieer.) Length, one hundi-ed and six miles
;
gauge, 3 feet 6 inches.

(Eails and many other materials sent out from England.) First, through
easy country, $15,900 per mile; second, through heavy country, $23,700
to $26,150 per mile.

It will be seen that, the two first of these principles being conceded,
it at once becomes possible to construct a thoroughly substantial track
with rails not weighing more than from 30 to 40 pounds per linear yard,
provided that the ties are laid sufiQciently close, the rails well fished at
the joints, and an ample supply of ballast provided.
The speed of twenty-five miles an hour is found in practice to be more

than sufficient for tributary roads. A load of four tons per wheel is suf-

ficient to enable the passenger and freight cars to be of ample dimen-
sions for convenience of traffic.

The passenger-cars of latest design are of the usual American type,
32 feet long exclusive of platforms, and 8 feet G inches wide, carrying
very cotnfortably thirty-two passengers. Their center of gravity being
very low, they run with great steadiness. The box-cars are 15 feet long
and 8 feet G inches wide. The platform-cars are 24 feet long and 8 feet

G inches wide, and carry ten tons, their own weight being only five tons.

It will thus be seen that the non-paying load, or dead weight, is re-
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dncecl from tho usual proportion of one-half to one-third of the gross*
^

weight ; and from this results an important saving iu operating expenses.
The locomotives are generally of two types.

Tj"pe 1, or freight-engine, has 11-inch to 12-inch cylinders, six coupled
wheels, 3 feet 3 inches in diameter, and a four-wheeled bogie, and weighs
about twenty tons, exclusive of tender.

Type 2, or passenger-engine, has 10-iuch to 11-inch cylinders, four
coupled wheels, 3 feet 3 inches in diameter, and a four-wheeled bogie,

and weighs about sixteen tons, exclusive of tender.

The maximum grades vary from 100 to 132 feet to the mile. The sharp-

est curves are from 500 to 330 feet radius. The grading has geuerally a
width in cuts of 15 feet, and on banks of 12 feet. The bridges are some-
times of iron, with masonry substructure ; sometimes altogether of tim-

ber. The depots are of neat but economical design. The raikoads are
generally fenced throughout.
On the Canadian roads careful arrangements are made to protect the

track from snow, and to provide in every detail against the effects of
frost.

The cost of the Canadian roads, viz, about $14,000 per mile, may be
taken to fairly represent the probable outlay (including every expense
of right of way, management, &c.) for the building and equipping of a
road of this gauge through an undulating and well-settled country, in-

volving considerable expenses for right of way, say, 15,000 cubic yards
of grading per mile, frequent road-crossings, fencing throughout, and a
fair proportion of bridges, depots, side-tracks, and an ample equipment
for a considerable traffic.

On the other hand, in the great prairie country of the West, where
right of way, grading, and bridging are at the minimum, where 36-pound
rails would be ample, where fencing is not necessary, and where the pro-

vision for depots, side-tracks, and equipments could be materially,

reduced, a well-constructed and substantial railroad of the 3-foot 6-inch

gauge may be completed and equipped ready for operating, with an ex-

penditure not exceeding from $8,000 to $10,000 per mile, and on such a
road, as both grades and curves would be easy, trains carrying a net load
of 100 tons of freight could be operated with facility at a speed of from
twenty to twenty-five miles per hour.

OPEEAimG.

So far as the gauge is concerned, the cost of traction would be very
much the same per train-mile, and per ton as on railroads of the ordi-

nary 4-foot 8J-inch gauge, were it not reduced by the much more favora-

ble proportion which the net or paying load bears to the gross weight of

the train. Moreover, in consequence of the lower speeds and the light-

rolling loads there is on these light railways a most important saving in

wear and tear, both of tracks and equipment, and the total cost of ope-

rating is therefore considerably reduced.
I earnestly commend this subject to those in the "West who are inter-

ested in the opening out and settlement of districts not yet supplied with
railroads, and refer them for more detailed information to Sir Charles
Fox & Sons, G Delahay street, London.
Another variety of so-called narrow-gauge railways should rather be

ranked with the suspension tramways, of which the wire tramways at

the Brown, Griffith, and Stevens mines in Clear Creek County, Colorado,
described in my last|report, (page 372,) are examples. At the meeting of

the British Association, to which reference has already been made, draw-
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ings were exhibited of a road recently constructed as a brancli line for

carrying iron ore from the Park-house mines to the Furness Railway in

North Lancashire. The gauge of this line is 8 inches, and the length

about one mile. It is carried at various elevations from 3 to 20 feet over

an undulating country, passing over the fences, roads, and water-courses

without requiring the construction of earthworks or masonry. The
structure consists of a narrow beam of wood, supported at intervals on

a single row of i)illars. The narrow gauge is practically made equiva-

lent to a broader one by the steadying power of guide-rails fixed on the

sides of the beam and below the carrying rails. The wagons are sus-

pended from the axles, and by this means the center of gravity is

brought low. They are also furnished with horizontal wheels, which run

upon the guide-bars, and thus maintain the equilibrium of the carriages,

and render it almost impossible for them to leave the rails. The Park-

house line will have a traffic of 50,000 tons per annum. The cost has

been £1,000 per mile, without stations or rolling-stock. It is worked by
a stationary engine and endless wire rope. The saving effected in the

cost of transport will be at least 6d. per ton upon the distance of one

mile. In Switzerland application has been made to the government of

the canton Vaud for a passenger line on this principle from the town of

Lausanne to the lake of Geneva. Plans have also been laid before the

war office for accelerating military transport in foreign countries, and
before the governor-general of India for the construction of cheap
branches from the trunk lines in that country. The gauge of these rail-

ways may be from 6 to 18 inches. They may be made of wood or iron,

or of the two combined, and may be worked by either stationary engines

or by locomotives of a form specially designed for the purpose. They
have the advantages of being economical in both construction and work-

ing; they occupy but little land and cause no severance; they may be
erected with great rapidity, and, being portable, may be removed when
no longer required and reerected in another locality. Before the war
commenced, an offer was made to the French government to construct

one of these portable railways to supply their army with from 1,000 to

3,000 tons of ammunition and provisions per day. The work would have
been undertaken by a gentleman in Paris, who, with a force of 2,500

men, would have constructed from four to five miles of railway per day,

following the advance of the army into Germany. The result has, how-
ever, shown how little such a provision was needed.*

* Since the foregoing chapter -was compiled the available data on the subject have
been greatly augmented, and the narrow-gauge system has been eagerly taken up by
American enterprise. I hear of proposed roads on this plan iu many parts of the West,
and iirobably before another year has elapsed many such undertakings will be iu

progress. At the present moment, however, I cannot distinguish between rumors, or

sauguiuo schemes, and facts.
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CHAPTER XVIII.

THE MmiNG LAW.

The following are the two acts of Congress under which the present

, atlministratiou of. the mining law is conducted, so far as the United
States Government is concerned. They comprise, therefore, all the
regulations which are universal in their application, and superior to

the local and variable rules established by State and territorial legisla-

tion, or by the " laws " and " customs " of mining districts

:

AN ACT granting the right of way to ditch and canal owners over tho public lands, and for other
purposes.

Be it enacted iy tlte Senate and House of Bejprcsentativcs of the United States of America in

Congress assemhled, That tho mineral lands of tho public domain, both surveyed and un-
surveyed, are hereby declared to bo free and open to exploration and occupation by all

citizens of the United States, and those who have declared their intention to become
citizeus, subject to such regulations as may be prescribed by law, and subject also to

the local customs or rules of miners in tho several mining districts, so far as the same
may not bo in conflict with tho laws of tho United States.

fiv.c. y. And be itfurther enacted, That whenever any person, or association of persons,
claim a vein or lodo of quartz, or other rock in jilace, bearing gold, silver, cinnabar, or
copper, having previously occupied and improved the same according to the local cus-

toms or rules of miners in the district where the same is situated, and having expended
in actual labor and improvements theron an amount of not less than one thousand
dollars, and in regard to whoso possession there is no controversy or opposing claim, it

shall and may be lawftil for said claimant, or association of claimants, to file in the
local land oiriee a diagram of the same, so extended laterally or otherwise as to conform
to tho local laws, customs, and rules of miners, and to enter such tract anil receive a
patent therefor, granting such mine, together with the right to follow such vein or
lode, with its dips, angles, and variations to any depth, although it may enter the land
ad joining, which land adjoining shall be sold subject to this condition.

Sec. 3. And he it furllier enacted, Tliat upon tho filing of tho diagram as provided iu
the second section of this act, and posting tlic same iu a conspicuous place on tho claim,
together with a notice of intention to apply for a patent, tlie register of the land otlico

shall publish a notice of the same iu a newspaper published nearest to tho location of
said claim, and shall also post such notice iu his office for the period of niuety days

;

and after the expiration of said iieriod, if no adverse claim shall have been filed, it

shall bo the duty of the surveyor general, upon application of tho party, to survey the
premises and make a jilat thereof, indorsed with his approval, designating tho number
aud description of tho location, the value of tho labor and improvements, and the char-
acter of tho vein exposed ; aud upon the payment to the proper officer of live dollars
per acre, together with the cost of such survey, plat, and notice, aud giving satisfac-

tory evidence that said diagram and notice have been posted on the claim during said
period of ninety days, the register of the land office shall transmit to tho General Land
Office said plat, survey, and description, and a patent shall issue for tho samo there-
upon. But said plat, survey, or description shall in no case cover more than one vein
or lode, and no patent shall issue for more than one vein or lode, which shaU be
expressed in the patent issued.

Sec. 4. And be it further enacted, That when such location and entry of a mine shall
be upon unsurveyed lands, it shall and maj' bo lawful, after the extension thereto of the
public surveys, to adjust the surveys to the limits of tho premises according to the
location and possession and plat aforesaid ; aud the surveyor general may, in extending
the surveys, vary tho same from a rectangular form to suit tho circumstances of tho
country and the local rules, laws, aiul customs of miners : Provided, That no location
hereafter made shall exceed two hundred feet in length along tho vein for each locator,
with an additional claim for discovery to tho discoverer of tho lode, with tho right to
follow such vein to any depth, with all its dips, variations, aud angles, together with a
reasonable quantity of suriaco for tlie convenient working of the same, as fixed by local
rules: And proiideil further, That no person may make more than ono location on the
same lode, aud not more than three thousand feet shall bo taken iu any ono claim by
any as.sociation of persons.
Sec. .5. And be it further enacted. That as a further condition of sale, in the absence

of necessary legislation by Congress, the local legislature of any State or Territory
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may provitlo rules for working mines involving easements, drainage, anil otiier neces-

sary means to their complete develox)mpnt ; and tbose conditions shall bo fully ex-

l)resscd in the patent.
Sec. G. And be itfurther enacted, That -whenever any adverse claimants to any mine,

located and claimed as aforesaid, shall appear before the aiiproval of the survey, as

provided in the third section of this act, all proceedings shall bo stayed until final set-

tlement an(f adjudication, in thfi courts of competent jurisdiction, of the rights of i^os-

session to such claim, when a patent may issue as in other cases.

Sec. 7. And bc it further enacted, That the President of the United States be, and he is

hereby, authorized to establish additional land districts, and to appoint the necessary
officers under existing laws, wherever he may deem the same necessary for the public ^
convenience in executing the provisions of this act.

Sec. 8. And be it further enacted, Tliat the right of way for the construction of high-
ways over public lands, not reserved for public uses, is hereby granted.

Sec. 9. And be it further enacted, That whenever, by priority of possession, rights to

the use of water for mining, agricultural, manufacturing, or other jrarposes, have vested
and accrued and the sanio are recognized and acknowledged by the local customs, laws,
and the decisions of courts, the possessors and owners of such vested rights shall be
maintained and protected in the same ; and the right of way for the construction of
ditches and canals for the purposes aforesaid is hereby acknowledged and coulirmed:
Provided, hotccver. That whenever, after the passage of this act, any person or i)ersons

shall, in the construction of any ditch or canal, injure or damage the jiossession of any
settler on the public domain, the party committing such injury or damage shall be
liable to the liarty injured for such injury or damage.

SpC. 10. And be it further enacted. That wherever, prior to the passage of this act,

upon the lands heretofore designated as mineral lands, which have been excluded from
survey and sale, there have been homesteads made by citizens of tho United St.itcs, or
persons who have declared their intention to become citizens, which homesteads have
been made, improved, and used for agricultural purxioses, and upon which there have
been no valuable mines of gold, silver, cinnabar, or copiier discovered, and which aro

properly agricultural lands, the said settlers or owners of such homesteads shall have
a right of preemption thereto, and shall be entitled to purchase tho same at the price

of one dollar and twenty-live cents per acre, and in quantity not to exceed one hun-
dred and sixty acres ; or said parties may avail themselves of the provisions of the act

of Congress approved May twenty, eighteen hundred and sixty-two, entitled " An act

to secure homesteads to actual settlers on the public domain," and acts amendatory
thereof.

Sec. 11. And be it further enacted. That npon the survey of the lands aforesaid, tho
Secretary of the Interior may designate and set apart such portions of the said lands
as are clearly agricultural lands, which lands shall thereafter be subject to preiimption

and sale as other public lands of tho United States, and subject to all the laws and
regulations applicable to tho same.
Approved July 26, 1866.

AN ACT to amend " An act granting the right ofway to ditch and canal owners over tho public lands,
and lor other purposes."

Beit enacted by the Senate and House of Eepresentatives of the United iStatcs of America in

Congress assembled. That tho act granting the right of way to ditcli and canal owners
over the public lands, and for other purposes, aijprovcd July twenty-six, eighteen hun-
dred and sixty-six, be, and tho same is hereby, amended by adding thereto the follow-

ing additional sections, numbered twelve, thirteen, fourteen, fifteen, sixteen, and sev-

enteen, respectively, which shall hereafter constitute and form a part of the aforesaid

act.

Sec 12. And be itfurther enacted, That claims, usually called "placers," including all

forms of deposit, excepting v5ins of cpiartz, or other rock in place, shall be subject to

entry and jiatent under this act, under like circumstances and conditions, and upon
similar proceedings, as are jirovided for vein or lodo claims : Provided, That where the
lands have been previously surveyed by the United States, tlie entry in its exterior

limits shall conform to tho legal subdivisions of tho public laiuls, no further survey or
plat in such case being required, and the lands may be paid for at tho rate of two dol-

lars and fifty cents per acre : Provided further, That legal subdivisions of forty acres

may bo subdivided into ten-acre tracts ; and that two or more persons, or associations

of persons, having contiguous claims of any size, although such claims may be less

than ten acres each, may make joint entry thereof: And provided further. That no loca-

tion of a placer claim, hereafter made, shall exceed one hundred and sixty acres for

any one person or association of persons, which location shall conform to tho United
States surveys ; and nothing in this section contained shall defeat or impair any bona-

fidc preiimption or homestead claim upon agricultural lands, or authorize the sale of the
improvements of any bona-fide settler to any purchaser.

Sec. 13. And be it further enacted, That where said person or association, they and



492 MINING STATISTICS WEST OF THE EOCKY MOUNTAINS.

their grantors, shall havo held and Tvorked thoir said claims for a jipriod. equal to the
time proscribed by Mio statute of limitations for mining claims of the State or Terri-
tory where the same may bo situated, evidence of such possession and working of the
claims for such a period shall bo suflicient to establish a right to a patent thereto under
this act, in the absence of any adverse elainj : Provided, huwvvcr, That nothing iu this

act shall be deemed to impair any lien which may havo attached in any way whatever
to any mining claim or property thereto attached prior to the issuance of ai patent.

Se(;. 14. And be it further enacted, That all cx-parte affidavits rcrjnired to be made un-
der this act, or the act of which it is amendatory, may bo verified before any officer

authorized to administer oaths within the laud district whoro the claims may be sit-

uated.
Sec. 15. And he itfurther enacted, That registers and receivers shall receive the same

fees for services under this aet a.s are provided by law for like services under other acts
of Congress ; and that efl'ect shall bo given to the foregoiu<5 act according to such reg-
ulations as may bo prescribed by the Commissioner of the Goueral Land OUico.
Skc. 1G. And he it further enacted, That so much of the act of March third, eighteen

hundred and fifty-three, entitled An act to provide for the survey of the public lands
in California, the granting of preiimption rights, and for other purposes," as provides
that none other than township lines shall bo surveyed where the lands are mineral, is

h(treby repealed. And tho public snrvoys are hereby extended over all such lands

:

Prorided, That all sub-dividing of surveyed lands into lots less than ouc hundred and
sixty acres may be done by county and local surveyors at the expense of the claimants

;

And proKhtcd further. That nothing herein contained shall require the survey of waste
or ns(^less hinds.

Sec. 17. And he itfurther enacted. That none of tho rights conforrod by sections five,

eight, iind nine, of the act to which this act is amendatory .shall be abrogated by this

act, and tho same are lieroby extended to all public lauds affected by this act ; and .all

p.atents granted or preemption or homesteads allowed shall bo subject to any vested
and accrued water rights, or rights to ditches and reservoirs used in connection with
such water rights as may havo been acquired iiiidcr or recognized by tho ninth section
of th() act of which this act is amendatory. But nothing in this act .shall be construed
to repeal, impair, or in any way alftct tho provisions of tho " Act granting to A. Sutro
the right of way and other jiriviloges to aid in tho construction of a draining and ex-
ploring tiinnol to the Conistock lode, in tho State of Nevada," apiuoved July twenty-
lifth, eighteen hundred and sixty-six.

Approved .July 9, 1870.

The following instructions issued by tho Commissioner of the General
Land Office to registers and receivers, in relation to the survey and entry
of mining claims under the provisions of these acts, sufficiently explain
the present condition and construction of the law

:

Department of the Interior,
General Land Office, August 8, 1870.

Gentlemen : The original mining act of July 26, 186G, (United States Statutes, vol.

14, ]>. 2.")1,) having been amended in adding to its provisions additional sections twelve
to seventeen inclusive, by tho act of Congress, ajiproved July 9, 1870, it becomes my
dvity to prescribe for your information and observance the Ibllowiug regulations, to
wit

:

1st. By tho twelfth section of tho amendatory act, placer claims, including all forms
of deposit, excepting veins of quartz or other rock in place, are made Bubjcct to entry
and patent under similar circumstances, conditions, and like proceedings as con-
templated in tho original act for vein or lode claims.

Placer claims on surveyed lands are authorized to bo entered by legal subdivisions,
no special survey or plat in such case being required, at tho rate of $2 50 per acre. In
regard to placer tlaiins, however, tho amendatory law restricts their extent, in riapcct

to locations made after the date of its iiass.age, to not exceeding one hundred and sixty
acres for any one person, or association of persons; such location being required to
conform to the Government surveys, and not to interfere with any ioHU-yirfc preemption
or homestead claims upon agricultural lands.

2d. The act further provides for the subdivision of forty-acro legal subdivisions into
ten-acre tracts, and authorizes two or more persons, or association of persons, having
contiguous claims of any size, although less than ten acres each, to make joint entry
of such minor subdivisions, all hona-ftde ])rcemption or homestead claims upon agricul-

tural lands being protected by law. Tho surveyors general are therefore lienjby
' authorized to have such subdivisions into ten-acre tracts made by their deputies when
applied for by claimants, nninberiug each ten-acre tract with cousecutivo numbers of
claims in the townsliip, as in tho case of other mineral surveys, and if tho service is

performed by county and local surveyors, as authorized by tho sixteenth section of tho
amendatory act, it will bo the duty of tho surveyor general to verify tho surveys so
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cxecntecl, and if found correctly done, to adopt the same and certify the fiict, append-
ing his ap]iroval as in cases where surveys are made nuder hia own direction. The
expense ot such suiidividinj; is required to ho defrayed hy the mining claimants.

3d. In the thirteenth section it is declared that in the absence of any adverse claim
whore said person or association, they and their grantors, shall have held and worked
their said claims for a period equal to the tlmo prescribed by the statute of limitations
for mining claims of tho Statu or Territorj' where the same may bo situated, evidence
of such iiossession and working of tho claims for such period shall bo sulillcieut to

establish a right to a iiateut thereto, subject to any lieu which may have attached to

such claim ijrior to the issue of said jiatent.

Tho foregoing provision is constnied to apply as well to lode as to placer claims, and
should lessen the amount of proof usually reqiiired to establish a right to a jiatent.

4th. In the fourteenth section it is provided that all ex-partc aliidavits recjuired under
the original and amendatory acts m.ay be verified before any officer authorized to ad-
minister oaths within tho land district in which tho claims arc situated.

5th. By the fifteenth section it is declared that registers and receivers are entitled to

tho same fees for services in mining cases as are provided by law for like services
under other acts of Congress, the rates of allowanco being speciiically given in our
circular dated July 25, 1670.

6th. By the sixteenth section the interdict placed by the act of March 3, 18.'')3, " that
none other than township lines shall bo surveyed where tho lands aro mineral," is re-

pealed ; this provision of law being referable to survey.s in California only ; tho exten-
sion of the lines of future surveys over tho lands mentioned in this section applies
exclusively to that State. The requirement, however, in tho last proviso of tho same
section, " that nothing herein contained shall require the survey of waste or useless

lands," is a principle of general aiiplication, and surveyors gcBcral will refrain from
extending the lines of public surveys over such waste lands, which are considered to
be those covered by alkali to a depth calculated to x)reveut the growing of crops,

moving sand, or other sandy plains of great extent, and abrupt or snowy mountains
not known to contain mineral deposits.

7th. Section seventeen authorizes the extension of the rights conferred by sections 5,

8, aud 9 of tho original mining act, to all public lands afl'ected by this law, aud sub-
jects all patents granted, or preemptions or homesteads allowed, to any vested or
accrued water rights, or rights to ditches and reservoirs used in connection with such
water rights as may have been acquired under, or recognized by, tho said ninth sec-
tion, said section declaring further that nothing in the act shall be constnied to repeal,

or in any way affect, the act granting tho right of way and other ])rivileges to aid in
the construction of a draining aud exploring tunnel to tho Comstock lode in the State
of Nevada, aijproved July 25, 18G6, fUnited States Statutes, volume 14, p. 242.)

8th. The per-dieiu allowanco to deputy survcyore, including all expenses of assist-

ants for surveys of mineral claims, as stipulated in our circular letter of January 14,

1867, has been in several cases found inadequate, and that, consequently, parties in
order to induce deputies to make tho surveys have found it necessary to pay additional
SJims as on private account. To avoid such results tho surveyors general aro hereby
authorized to increase the maximum per-diem allowance according to the difliculty of
the service, taking care, however, to have tho work performed on tho most ccononical
scale by skillful and respousiblo surveyors, and in no case to exceed a maximum of §20
per day.
In each case where an allowance is made of over §10 per day, tho reasons showing

tho necessity for doing so must be stated in the contract aud then reported to this
office, and it must be understood tft.at no extra compensation, under any circumstances
whatever, is to bo exacted or received by the deputy under i)eualty of forfeiting the
contract and exclusion ii-om the public surveying service.

SPECL\I, ISSTEUCTIONS KELATTVE TO OBTAIJvEXG PATENTS FOU MIXING CLAIJI.S.

With reference to tho proceedings necessary to obtain patents for lode and placer
claims under the provisions of the acts of Congress above-mentioned, tho following is

communicated:
9th. The mining enactments limit tho right to apply for and receive patents for

miniug claims to claimants.
First. Who have occupied and improved their claims according to the local customs

or rules of miners, or

—

Second. Who have by themselves or their grantors, held and worked their claims
for a period equal to the time prescribed by the statute of limitations for mining
claims of tho State or Territory where the same may be situated.

Third. Who have oxi)cnded in actual labor and improvements upon their respective
claims an amount of not less than §1,000, and

—

Fourth. In regard to whose possession there is no controversy or opposing claim.
Unless, therefore, ap]jlicant3 for mining patents are properly within these reqiiire-
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ments tlicy are not in a condition to avail themselves of the privileges extended by
the laws referred to.

THE APPLICATION.

lOtli. TIlis mnst bo in writinj;, and must bo filed in tlio oflRco of tlio rc{;ister and
reeeiver of the land district in which the claim lies. It miist distinctly sluto the name
of the applicant, and whether .the claim is applied for by au individual, an association,

or an incorporation ; the name and extent of the claim ; the character of the ore ; the
mining district, county, and State ; tho date of its original location according to the
mining customs ; where tho same was recorded; whether tho applicant claims as a
locator or jjurchaser

;
give a d(^soription of tho premises claimed, and tho nature of

tlie improvements made or lal)or i)erformed, and finally tho application sliould state
that tho claimant has posted a "diagram" of the claim in a conspicuous iilace thereon,
together with notice of his intention to apply for a patent, giving tho date of such
posting.

11th. With tho above application tho claimant miist file a copy of the "diagram"
posted on tlio claim, which diagram must re^ircsent tho bcmndaries of the promises, as
fixed by tho local laws, customs, or rules ot miners; and, wheu tho claim lies upon
surveyed land, it must also show its relation to tho public surveys.

12th. Diagrams of placer claims upon surveyed lands must represent tho subdi-
vision of tlio ])ublie lands which tho claimant desires to enter, as tho act requires such
entries, in tlioir exterior limits, to conform to sueli legal subdivisions.

i:ith. With said diagram must bo filed a copy of the "notice" posted upon the
claim.
This shonld state tho name of the claimant, describe tho claim, give tho names of

adjoining claims, or if none adjoin, tho names of tho nearest claims ; state whether it

is a placer or rock claim, if tlio former tho approximate area, if tho latter, tho esti-

mated extent of surface ground, and tho number of feet claimed on the course of tho
vein, distinctly stating the name of tho lode and tho character of the vein exposed;
the mining district, county, and State in which it lies; whctlier upon surveyed or
vinsurvcycd lands ; if tho former, in what section, township, and range ; if the latter,

tho location of the claim relatively to some well-known natural object or landmark
in tho vicinity, and, finally, tho notice should state that it is tho intention of tho claim-
ants to apply for a patent for tho premises therein designated, and upon which it is

posted.
14th. There shonld also be filed with tho application satisfactory evidence that the

applicant has tho jiosscssory right to tho claim agreeably to tlio local laws or customs
of miners. This should consist of a certified copy of the laws or customs of tho miners
of tho district in force at the date of the location of the claim, and of a certificate

under seal, of the county or mining recorder, giving a copy of tho record of the origi-

nal location of the claim, with name or names of tho locators, and if the applicant
claims as a purchaser, an abstract of title should be filed, tracing the right of posses-
sion from tho original locators to tho applicant for patent. Where applicants furnish
satisfactory ovideiico that they and their grantors have held and worked their claims
for a period equal to tho time prescribed by tlie statute of limitations of mining claims
of tlio State or Territory where tho samo may bo situated, such evidence being sufli-

cient to establish a right to a p.atent for a claim so held and worked, upon compliance
w itli tho otl>!'r provisions of the law and instructions, tho x>roof3 enumerated undor
this subdiviffkm, (14,) of the instructions are not required.

l.")th. Proof of citizenship is required. Where tlus applicant is a corporation, a copy
of its charter or certificate of incorporation maybe filed in lieu of evidence of citi-

zenship. In case, however, tho applicant is an individual or an association of persons
niiiucorporated, affidavits of citizenship, or of having filed declarations of intention
to become citizens, should bo filed.

16th. Upon filing these jiapers the register and receiver will give the samo careful
examination, .and if found to be regular the register will order the publication of tho
"notice" for ninety days in a ucw.spaper published nearest the location of tho claim,

but befori> ordering such publication, tlio register will, in future, require The claimant
to enter into an agreement with the imblisher, to tho efleet that no claim or demand
shall be made against the United States for the payment of such publication, and the
register will decline to order tlio publication until such written agreement shall have
been filed in his officii. Tho cost of the ]iublicatibn of notice will, therefore, not be

• estimated by the surveyor geneial in future ca.ses.

17th. Tlie register will .also post copies of tho said "notice" and "diagram" in his
otlice for ninety days, and upon forwarding the case to this office will certify that they
were so posted.

18tli. On tho expiration of tho ninety days, the claimant or his dnly authorized
agent, must file with tho register his own affidavit, supported by that of at lca.st one
other person cognizant of the fact that said "notice" and "diagram" wcio posted in

a conspicuous place upon the claim for the jicriod of ninety consecutive days, giving
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the date of tho same. Tho afiQdavit of the puhlishor must also bo fileel to the effect

that tho " notice," a printed copy of which should be attached, was imblished in his
newspaper for ninety days, giving the date on which such publication commenced iuid

ended, and that ho has received payment in full for tho same.
19th. These affidavits may bo taken before the register and receiver or any oiificer

authorized to administer oaths within their district, but if taken beforo a magistrate
without an oflicial seal, his official character must bo authenticated under seal by the
county clerk iu the usual manner.

20th. If all the proof furnished is satisfactory to the register and receiver, and no
adverse claim has beeu filed, these officers will, at tho end of tho ninety days, so inform
the applicant for patent and the surveyor general, which last-named officer will make
an estimate of the expense of surveying and platting the claim, except iu the case of
placer claims on surveyed land, where no further survey is required, and when the
claimant shall have deposited the amount so estimated with any assistant United
States treasurer or designated depository in favor of tho United States Treasurer to be
passed to the credit of the fund created by "individual dei)ositors for surveys of the
public lands," and shall have filed with the surveyor general one of tho duplicate cer-
tificates of deposit, that officer will order the claim to bo sui-vcycd and platted in
accordance with the regulations of this office governing mineral sur\ cys, excejit in
cases where the claimant has had a preliminary survey made by the United States
deputy surveyor, for the purpose of perfecting the diagram and notice posted ou tho
claim, in which case such preliminary survey nuiy bo platted and adopted by the sur-
veyor general for tho final survey. Copies of plat and field notes of survey are to be
sent to the register and receiver and to the General Land Office, the latter accompanied
by the eertifieato of deposit.

Slst. The register and receiver will examine the returns of the survey, and, if found
satisfactory, will allow the entry to be completed at the rate of $5 per acre, or fractional
part of an aero, for lode claims, or $2 50 per acre, or fractional i)art of an acre, for
placer claims, and transmit all the papers on their files bearing upon tho case to the
General Land Office, together with their joiut opinion thereon, so that a patent may
bo issued if all is found regular.

22d. In regard to placer claims on surveyed land, where tho claimant applies to
enter one hundred and sixty acres iu legal subdivisions, no survey and jilat of the
claim are required; the entry in that case being allowed to be completed at the local
land office as soon as satisfactory jiroof has been made after the esi)iration of ninety
days' notice and jmblication, i)rovided no adverse claimant has appeared in the mean
time.

23d. Where tho claimant of a placer mine desires tho subdivision of a quarter sec-
tion, the service may bo performed by county and local surveyors at the expense of
the claimant, as required by law.

With reference to the subdivision of forty-acre into ten-acre lots,

mentioned iu the second section of the above instructions, supplement-
ary decisions have beeu issued. The following letter gives a very liberal

rule for the survey and subdivision of ten-acre lots of mineral lands,
and will be readily understood by surveyors and miners. Its particu-

lar application is in the surveying of creek and canon claim.s. The case
which called for the ruling arose on Deer Creek, just below Xevada City,

California.

Department of the Interior,
General Land Office, October 20, 1870.

Sir : In reply "to yonr letter of the Slst August last, covering one from H. S. Bradley,
a deputy United States surveyor, dated the 13th of the same month and year, and ad-
dressed to yourself, I have the honor to state as follows :

Circular instructions were issued to the United States land officers by this office on
the 8th of August last, in relation to the survey and entry of lode and jilacer claims
under the provisions of the amendatory act of Congress, granting the right of way to
ditch and canal owners over the public lands, and approved July 9, 1870, a copy of
which is herewith inclosed.

It will be iierceived on the first page of the circular, that surveyors-general w(;re au-
thorized to have the subdivision of forty-aero legal subdivisions into ten-acre tracts
made when applied for by claimants, and at their cost ; and untler the twenty-third
head of the same circular, the laud officers-were informed that ))laeer claimants desir-
ing the subdivision of a quarter section, the service may be performed by county and
local surveyors, at the expense of the claimant, as required by the sixteenth section of
the amendatory law. As to the particular method of subdividing subdivisions into
ten-acre lots, 1 have to observe that they are susceptible of being subdivided either
into square lots of teu-by-ten chains, or into lots of tive-by-tweuty chains, by running
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measuring and marking lines in tlio field due cast and west, or dno nortli and sontli,

throngh tbo legal subdivisions desired to be subdivided into ten-acre lots, and in regard
to which method the surveyors-general have this day been instructed.

I am, very respectfully, your obedient servant,

JOS. S. WILSON,
Commissioner.

Hon. A. A. Sargent, WasMngton City.

A somewhat similar case arose in Montana, in which an application
for a patent for one' hundred and sixty acres of surveyed placer land
land was rejected by the register and receiver at Helena, for the reason
that the claim in its exterior limits did not conform to the legal divisions

of the public lands, as required by section 12 of the amendatory mining
law of July 2, 1870. The Commissioner, upon a review of the case,

reversed the decision of the register and receiver, and decided that ten-

acre lots on surveyed land, in mining States and Territories, are legal

subdivisions of the public lands ; and that such legal subdivisions may
be either 10-by-lO or 5-by-20 chains in size, to suit the case. He says:

In the case in question, it appears that the applicant desires to enter and secure a
patent lor the one hundred and sixty acres of surveyed land, to bo segregated irom
the public domain in contiguous ten-acre lots, in such manner as to embrace the gulch
or jilacer claims for which ho desires a i>atent. There is no reason why this should not
be done, if so desired, inasmuch as the second jiroviso to said twelfth section author-
izes the subdivision of forty into ten-acre tracts, thus recognizing in mineral regions a
ten-acre lot as a legal subdivision of the public lands ; this provision of the law having
been formed for the very just and liberal iiurpose of enabling miners to prove up and
pay for their claims with the least possible chance of difliculty or interference with ad-
joiuiug mineral or agricultural claimants. The law does not stijjulato that these teu-
a«re subdivisions shall ho in the form of a square, each side measuring ten chains, and
it is held that if a ten-acre tract, ono side of which is five and the other twenty-livo
chains, will better embrace the mining premises applied for, no objection to sueh claim
heiug so surveyed should be made, provided, of course, that such surveys are not run
diagonally to the lines of the regular surveys, but are parallel to the same, so tliat the
public lauds fiom which such tracts are segregated may be described and disposed of
without confusion or difficulty. In the ease under consideration, should the view of
the register and receiver bo sustained, the miniug claimant would bo comi)elled, if he
entered the land at all, to embrace in its ajiplication four hundred instead of the one
hundred and sixty acres desired by him, a largo portion of. which may be occuiiied by
adjoining claimants, either for mining or agricultural purposes, or it may bo baiTcn or
waste, unlit for either jiurpose. To require mining claimants in cases like the present
to postpoue making apidications for patents until adjoining miners are willing to unite
in making a joint entry of their respective claims, or to include in their ai)pIications

large areas of worthless land to bo paid for at double the minimum price of good agri-

cultural land, would not only be a hardship ujion the miners, but inconsistent with tho
intention of the statute.

The following bill, proposed by Senator Stewart of Nevada, passed
the Senate February 8, 1871, and now awaits the action of the House

:

Be it enacted, etc., That the mineral lands of the public domain, botli surveyed and
iinsurveyed, are hereby declared to be free and open to exploration and occupation, for
mining purposes, by all persons, subject to such regulations as may bo prescribed by
law, and subject also to the local customs or rules of miners in tho several mining dis-

tricts, so far as the same may not be in conflict with the laws of the United States.

Sec. 2. And 6c it Jurthcr enacted. That the miners of each miniug district may deter-

mine tho length of their mining claims upon veins or lodes of quartz, or other rock in

j-lace, bearing gold, silver, cinnabar, lead, tin, or copper, subject to the following lim-
itations: Claims located previous to July twenty-six, eighteen hundred and sixty-six,

shall be limited as to extent along the vein or lode by the local laws or customs exist-

ing at tho date of tho location. Single claims located subsequent to July twenty-six,
eighteen hundred and sixty-six, shall not exceed two hundred feet in length along tho
vein or lode, with an additional claim of two hundred feet for discovery to the discov-
erer of a vein or lode. Several persons may locate in common on a Vein or lode, each
pcrs on taking one claim; but no person, exccjit the discoverer, shall locate more that
oue claim upon the same vein or lode, and the aggregate amount of a location in com-
mon, made subsequent to July twenty-six, eighteen hundred ami sixty-six, shall not
exceed tlirce thousand feet in length along tho vein or lodo. No claim shall extend
more than three hundred feet on each side of the middle of tho vein at tho surface, nor
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eliall any claim "bo limited by auy mining regulation to less than twenty-five feet on
caoli side of the middle of the vein at the surface, except where adverse rights exist-

ing at the passage of this bill shall render such limitation necessary. The end linos

of each claim shall be iiarallel to each other, and at right angles with the general course

of the vein.

Sec. 3. And ie it further enacted, That the locators of all mining locations heretofore

made, or which shall hereafter bo made, on any mineral vein, lode, or ledge situated on
the public domain, their heirs and assigns, where no adverse claim exists at the pas-

sage of this act, so long as they comply with the laws of the United States, and with
State, Territorial, and local regulations, not in conflict therewith, governing their pos-

sessory title, shall have the exclusive right of possession and enjoyment of all the sur-

face included within the lines of their locations, and of all veins, lodes, and ledges
throughout their entire depth, the top or apex of which lies inside of such surface

lines, extended downward vertically, although such veins, lodes, or lodges, may so far

depart from a perpendicular in their course downward as to extend outside the verti-

cal side lines of said surface locations : Provided, That thcirright of possession to such
outside parts of said veins or ledges shall be confined to such portions thereof as lie

between vertical planes drawn downward as aforesaid, through the end lines of their

locations, or locations in common, so continued in their own direction, that such planes
will intersect such exterior parts of said veins or ledges : And provided further, That
nothing in this section shall authorize the locator or possessor of a vein or lode, which
extends in its downward course beyond the vertical lines of his claim, to enter upon
the surface of a claim owned or possessed by another.

Sec. 4. And heii further enacted, That where a tunnel is run for the development of a
vein or lode, or for discovery of mines, the owners of such tunnel shall h.ave the right

of possession of all veins or lodes, not previously known to exist, discovered in such
tunnel, to the extent of five hundred feet on each side of the same; and locations on
the line of such tunnel of veins or lodes not appearing on the surface, made by other

parties after the commencement of the tunnel, and while the same is being prosecuted

with reasonable diligence, shall be invalid.

Sec. 5. And he it further enacted, Tliat the miners of each mining district may m.alvo

rules and regulations, not in conflict v^ith tho laws of the United States, or with the
laws of the State or Territory in which the district is situated, governing the location,

manner of recording, amount of work necessary to hold possession of a mining claim,

subject to the following requirements : The location must bo distinctly marked on tho

ground, so that its boundaries can be readily traced. All records of mining claims

hereafter made shall contain the name or names of the locators, the date of the location,

and such description of the claim or claims, located by reference to some natural object or

permanent monnment, as will identify the claim. After the passage of this act, and
until a patent shall have been issued, not less than twenty-five dollars' worth of lal)or

shall be expended on improvements made upon each claim of two hundred feet during
each year; but claimants in common, as dcUned in the second section of this act, may
cause all the labor to be expended for improvements to be made upon any one claim,

provided the aggregate amount equals twenty-five dollars a year to each claim of two
hundred feet. And upon a failure to comply with this condition, the claim or mine
upon which such failure occurred shall be open to relocation in the same manner as if

no location of the same had ever been made : Provided, That the original locator has
not resumed work upon the claim after such failure and before such location.

Sec. 0. And heit further enacted, That a patent shall be obtained in the following man-
ner : any person, association, or corporation in possession of a mining claim or claims

in common, who has complied with the mining regulations and the laws of the United
States, may file in the local land office an application for a jiatent showing such com-
pliance, together with a plat of the claim or claims in common ; a copy of such plat,

together with a notice of intention to apply for a patent, shall also bo posted in a con-

spicuous place on tho claim for the period of ninety days. The register of tho land
oiiice, upon the filing of such application and plat, shall publish a notice that such ap-

plication has been made for tho period of-ninety days, in a newspaper ijublishcd near-

est to said claim, and he Shall also post such notice in his office for the same jjeriod.

The claimant, at the time of filing his application, or at any time thereafter within

ninety days of imblication, shall file with the register a certificate of the United States

surveyor "general that ono thousand dollars' worth of labor has been expended or im-

provements made upon tho claim, by himself or grantors, that the plat is correct, with
such further description by such reference to natural objects or permanent monuments
as shall identify the claim and furnish an accurate description, to be incori)orated iu

tho patent. At the expiration of the ninety days of publication, tho claimant shall

file his affidavit, showing that the plat and notice have been posted in a coiis])icuous

place on tho claim during said period of publication. If no adverse claim shall have
been filed at tho expiration of the ninety days of publication, it shall be assumed that

tho aptilicant is entitled to a patent, and that no adverse claims exist, and thereafter no
objection from third parties to the issuance of a iiatcnt shall be heard except it bo
shown that the applicant has failed to comply with this act.

H Ex. 10 32
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Sec. 7. And be it furilicr enacted, That wliero an adverso claim sliallho filod during
tho i)o,riod of publication, all proceedings, except the i)nI)lication of notice and making
and filing of tlio ailidavit thereof, shall he Ktay<^d nntil the controversy sliall liavc been
settled or decided by a eoiu't of competent jurisdiction, or tJie adverse claim waived.
It shall be the duty of tho adverse claimant, witliin thirty days after tiling liis claim,

to conmieuco proceedings in a court of competent jurisdiction to determine the ques-
tion of tho right of possession, and prosecute the same with reasonable diligence to
linal judgment, and a failure so to do shall bo a waiver of liis adverse claim. After
Buch judgment slnill havo been rendered, tlie party entitled to the ])Ossession of tho
claim, or any i)ortion thereof, may lilo a certified copy of the judgment-roll with tho
register of tho land ofllco, together with tho certificate of tho surveyor g(!neral that
tlm requisite amount of laboj^has been expended of improvements made ther(M)n, and tho
description required in other eases, and shall pay to tho receiver five dollars j)er aero
for his claim, together with tho i)roperfces, wh(;renpon the whole proceedings and tho
judgment-roll shall be certified by tho registerto tlie Commissionerof the General Land
Office, and a patent shall issue thereon lor tho claim, or such portion thereof as tlio a])-

plieant shall appear, from tho decision of tho court, to rightfully jiossess. If it shall

ai)i)ear from the decision of tho court that several parties are entitled to separate and
<!itl'ercnt portions of the claim, each party may i)ay for his portion of tho claim, with
tho pro()er fees, and file tho cortiflcato and description by tho surveyor general ; where-
upon tho register shall certify tho proceedings and judgment-roll to the Connnissioner
of tho General T^and Office as in tho preceding case, and i>ateut8 shall issue to tho sev-
eral parties accrording to their respective rights.

Seo. 8. And he it further enacted, That tho description of vein or lode claims upon tho
surveyed lands shall designate the location of the claim with reference to tlie lines of
the public surveys, but need not conform therewith ; but wller(^ a jiatent shall be issued
for a vein or lode claims upon surveyed lands, the surveyor general in extending tho
surveys shall adjust the same to tho boundaries of such iiatcuted claim, according to
tho jilat or description thereof, as in other eases of private claims.

Skc. 9. And be it further enacted, That sections ono, two, throe, four, and six of an
act entitled " An act granting tho right of way to ditch and canal owners over tho
public lands, and for other purposes," approveil July twenty-six, eighteen Inmdred and
sixty-six, are hereby repealed, but such repeal shall not atl'ect existing rights, or pro-

vent claimants now prosc<Miting their claims for patents from proceeding under said

act : Provided, That this act shall be cnfoi-ccd as to such claims wluiro it is not incon-

sistent with tho act approved July twenty-six, eighteen hundred and sixty-six, afore-

said.

Skc. 10. And be it further enacted. That tho "Act to amend an act granting tho right

of way to ditch and canal owners over tho public lands, and for otiicr ])urpos(w," ap-
proved July nine, eighteen luindred and seventy, shall be and remain in full force, ex-

cept as to tho proceedings to obtain a patent, wiiieh sliall bo similar to the proceedings
prescribed by sections six and seven of this act for ol>taining ]iatonts to vein or lodo
claims ; but where said placer claims shall bo upon surveyecl lands, and conform to
legal subdivisions, no further survey or i>lat shall be required, and joint entries shall

be allowed for contiguous claims, as provided in said act : I'rovided, That proceedings
now ponding may bo i>rosecuted to their final determination under existing laws; but
the provisions of this act, w'hcn not in conflict with existing laws, shall apply to such
cases.

Sf.c. 11. And he it further enacted. That whore the same person, association, or corpo-
ration is in possession of a i)lacer claim and also a vt^in or lodo included witliin tlie

boundaries tuoreof, application shall be made for a patent for tho plater claim, with tho
statement that it incliules such vein or lode, and in such case,(subject to the provisions

of this act and the " Act to amend an act granting the right of way to ditch and canal
owners over the pnblic! lands, and for othi^r i)urposes," ajiproved July 9, eighteen hun-
dred and seventy,) a patent shall issue for tho placer claim, including such vein or lode,

upon tho payment of five dollars per aero for such vein or lodo claim, and one Innnlrod
feet of surface on each side thereof. Tho balance of tho jdacer claim .shall be paid for

at tho rate of two dollars and fifty cents per acre, and wlioi'o a vein or lode, siu;h as i8

described in tho second section of this act, is known to exist within tho boundaries of
a idacpr claim, an application for a ])atent for such placer claim, which does not include
an application for the vein or lodo claim, shall be construed as a conclusive declaration
that the claimant of tho placer claim has no right of pos,session of the vein or lode
claim ; but where tho existence of a vein or lodo in a placer claim is not known, a pat-
ent for tho placer claim shall convoy all minerals within tho boundaries thereof.

Sec. 12. And be it further enacted, That tho Surv(!yor General of the United States
may appoint in eaeli laud district containing mineral lands as many competent sur-

veyors as shall ai)p]y for appointment to survey mining claims. The expenses of tho
survey of vein or lo(le claims and tlui subdivision of placer claims into smaller quanti-
ties than ono hundred and sixty acres, together with tho cost of publication of notices,

«liall bo paid by the applicants, and they shall bo at liberty to obtain tho samo at tho
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most reasonable rates, and tlioy sliall also 1)0 at liberty to employ any United States
deputy surveyor to make tho survey. Tlie Commissioner of the General Land Offieo
shall also have power to establish the maximum charges for surveys and publication
of notices under this act ; and in case of excessive charges for publication, ho may des-
ignate any newspaper published in a land district where mines are situated for tho
publication of minhig notices in sucli district, and fix tho rates to bo charged by such
paper; and to tho end that tho Commissioner may be fully informed upon tho subject,
eacli applicant shall lile with tho register a sworn statement of all charges and fees
paid by said applicant for publication and surveys, together with all fees and money
paid tho register and receiver of the land oflice, which statement shall be transmitted,
with the other papers in tho case, to tho Commissioner of tho General Land Office.
Tho fees of the registers and receivers shall bo the same as in other cases for similar
services. But nothiug in tliis act shall be construed to repeal, impair, or in any way
aflect the provisions of tho " Act granting to A. Sutro the right of way and other priv-
ileges to aid in tho construction of a draining and exploring tunnel to the Comstock lodo
in the State of Nevada," approved July twenty-live, eighteen hundred and sixty-six.

Provided, That nothing in this act shall be construed to enlarge or affect tho rights of
cither party in regard to any property in controversy at tho time of tho passage of tho
act entitled " An act granting the right of way to ditch and canal owners over tho pub-
lic lands, and for other purposes," approved July twenty-six, eighteen hundred and
sixty-six, nor shall this all'ect any right acquired under said act.

It will be seen that this bill tliflers somewhat from the one which I
had the honor to suggest in my last report. In some respects I regard
it as superior to that, while in other respects there is still room for dif-

ference of opinion. At all events, I consider it the wisest and most
beneficent measure that has ever been proposed in Congress on this
subject ; and if it becomes a law, I shall hope to see intelligent mcTi in all

the mining communities rally in its favor, give it a fair trial, and ac-

knowledge its great value and importance. One thing which this bill

unfortunately fails to do, is to legalize the location of timber and pas-
ture tracts, mill-sites, etc., in connection with mines upon the public
lands. This is a practice which has grown up without explicit authority
of law in many of our interior districts. It is founded in necessity.

The rigid enforcement of the law as it now stands, with regard to the
timber on unsurveyed public lands, would almost put a stop to mining
opeiations throughout several States and Territories; and there can be
no doubt that, under proper restrictions, the protection of the law should
be extended over this essential .auxiliary part of mining industry, as
much as over the immediate operations of extracting and reducing ore.

With regard to placer mines, the bill does nothing more than facili-

tate the acquirement of title from the United States, by simplifying tho
steps prescribed to the applicant for a patent, and by fixing the status
of a quartz lode, discovered (as many a quartz lodo is discovered) on a
placer claim.

With regard to lode mines, three provisions of the greatest import-
ance are established. In the first place, the title of the miner to the
surface of his claim is distinctly declared. This, as I have argued in a
former report, is really involved in the spirit and letter of the present
law, which grants tho land and fixes its price hy the acre ; but courts
and juries have held both ways, and the General Land Oflice at Wash-
ington increased the doubt and confusion by patenting the same land
over and over again to diflercnt parties. Before long we shall have, I

trust, a clear and exi)licit law, which the jury-box cannot defy, and the
bench and tho bureau cannot manage to misunderstand.
At the same time, rights now existing are fully protected. The

proposed law is unjust to no one, since it simply declares that here-

after certain regidations shall be observed which liave heretofore
been neglected. For a score of years the United States has per-

mitted the miners on the public lands to prescribe their own rules of
title and occupancy ; and the result has been that, one after another,
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the different State and territorial legislatures have been obliged to stej)

in and overrule the sellish, lawless, short-sighted, absurd, and contra-

dictory whims called district mining laws. Sometiijies, as in the case
of California, true principles have been established and substantial jus
tice secured

;
sometimes, as in the case of Nevada, the attempt lias been

a failure. Everywhere the lawyers have thri\en, and both miners and
cai)italists have bitterly suflcred from this state of things. I trust, be-

fore it is too late, the matter will be taken in hand by supreme power,
and will be dealt with in the light of universal experience.

The two other great features of the proposed law are equally con-

cerned in the foregoing remarks. They are, the provision for proper
record and definition of claims, and the provision for a certain amount
of work .annually to maintain the possessory title. It is aumzing that
this great reform has not been eft'ected before now. The investment of
cai)ital in mining, without su(!li securitj^ as is afforded by certain title,

is a farce to outsiders, but a tragedy to the parties concerned. Partic-

ularly disastrous hitherto has been the effect of the reigning confusion
and corruption upon mine-owners of moderate means. Eich men who
owned rich mines could aflbrd to defend themselves at law, and, in

many cases, to fee the jury as well as the counsel ; but poor men, will-

ing to put their little money and their great industry and energy into

the actual development of mines, were liable to become the victims of
blackmailers and jnrates.

Tlie records of location should be made in such a way that the prop-
erty can be Ibund again. At present there is often nothing on the
record but a date and a name. The essential point—identification of
the lode—is dependent on the evidence of those who choose to " recog-

nize," out of a thousand holes in the ground, the iiarticular one which
bears, or once bore, the name on the record.
Eecords should be kept in suitable books, in suitable buildings and

under the care of resi)onsible officers. At present, the titles to prop-
erty worth millions of dollars are to be found in loose sheets, pocket-
books, greasy, singed, torn and illegible old ledgers, or what not, kick-

ing about miners' cabins, groceries, or bar-rooms. Tlie recorders are not
responsible, except to " Judge Lynch " ; and he only interferes when his

friends are wronged. For the Eastern or foreign capitalist there is too
frequently neither security nor justice.

Again, and above all, the conditions on which a possessory claim is

held ought not to be left eutirelj' to the inhabitants of a mining district.

The proposition is laughable when one considers what it involves. The
individuals who claim something tliat belongs to the people of the
United States are to fix the conditions on which the United States shall

recognize their claim ! No wonder that the local regulations of new dis-

tricts are so drawn as to favor the worst kind of speculation—specula-

tion without capital. Thousands of feet of mining claims are seized and
held for sale, without being worked, and honest industry is thus stran-

gled in its cradle.

I hokl that the mineral deposits on the public lands are the property
of all the people of this country; that tlie jieople, with wise liberality,

have declared them free to the miner; and that any man who claims to

own a mine which he has not bought and is not working, is interfering

with that freedom of mining which the people have decreed.
Many districts are now languishing, with paralyzed industry, because

all the gi'ound has been covered with wild-cat locations, so that, if any
one opens a mine, and by good luck and hard work makes it pay a
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profit, some claimant is sure to start up, with documents and witnesses,

to sliow that the present " Golconda" is the same as tlie ancient " Mary
Ann," wliich be located ouce on a time and then abandoned, or which
he bouf^bt from the original locator and abandoner, when the latter was
" dead broke," and wanted to get to the States. This bill, if it becomes
a law, will i)ut an end to such mockerj' of mining within a year li-oin its

passage. It is not, indeed, to be expected thiit much actual development
would be accomplished directly bj"^ requiring twenty-five dollars' worth
of work every year on a claim; but it would no longer be possible for

speculative but impecunious individuals to hold thousands of " feet" of
mining property, without doing any work upon them. The door would
be opened to honest industry, and slammed in the face of greedy idle-

ness and fraud.

But it will be said that many of our mining districts have properly
regulated these matters already, providing for due sai'ety of titles, and
requiring a certain amount of woi'k to maintain the ownership of claims.

This is true ; and it is but right that all the districts shall be forced to do
what these have done. The citizens of the United States or the capi-

talists of Europe, investing money in our mines, should be as much
protected in one county or district as in another. What do they know
of the differences of local regulations, which do not exist in any law-
book or official record whatever, and which may be changed at any time
by a mass-meeting of interested parties ?

But it may be said, further, that no universal rule could be devised
to cover the points named. This I doubt. If it is true at all, it is true
with regard to the amount of work required to hold a claim. The
amount which would seem reasonable in one district might, it is said,

prove burdensome in another. I think the amount need be little more
than nominal; and the alternative of paying a small sum in lieu of the
work would relieve the case from possible hardship. It is not the
amount of work or money; it is the vigorous requirement of something,

that I consider necessary. Let the United States at least declare that
a claim is forfeited by total abandonment for one year. This was
declared, some two or three years ago, on grounds of common sense and
public policy, by Judge Beatty, at Austin, Nevada ; and that decision

seemed to me profoundly wise and immensely important. But the
Supreme Court of Nevada has since reversed it ; and the rights of the
United States and of enterprising industry are again at the mercy of
blackmailers, quartz pirates, and wild-cat operators.

By Senator Stewart's bill, the mining lands would be put, so inv as
the nature of the case permits, in the same category as the agricultural

lands of the public domain. The Government says to both farmer and
miner : "Occupy and use, and you may possess." But the miner, in con-

sideration of the peculiar risk and hardshij) of his undertaking, is the
more favored of the two. No limit is set to the amount he may occui)y,

use, and either hold in perpetual possessory title, or acquired as the
privileged purchaser at a fixed, low price. It is only demanded of him
that he shall declare his claims distinctly, not take so much in any one
place as to exclude others entirely, and not defeat the object of all the
mining laws by abandoning his work while still claiming the exclusive

privileges attendant upon bona-flde work, and upou nothing else. With
the liberal grants made to him, he ought to be satisfied. If he is really

a miner, he will be satisfied. If he is merely a broken-down speculator,

who calls himself a miner, but whose real business is to locate, or buy,

hold, " stock," and sell, paper mines, he will probably grumble, because
under this law his profits may be curtailed.



502 MINING STATISTICS WEST OF THE EOCKY MOUNTAINS.

Doubtless some minor points in the bill would be found to require mod-
ification to insure its smooth working. Those maj- be left to the indica-

tions of future experience. In its main features it is an eminently wise

and salutary measure.* Senator Stewart has displayed both courage and
judgment in its preparation, and has given new proot of intelligent,

earnest devotion to the true interests of the mining industry.

• Since the above remarks were -written this bill has failed, for want of time, in tlio

Forty-first Congi'ess, and has been introduced anew in the Forty-second. I trust it

may receive prompt and favorable action. The evils which it is calculated to remove
arc the most pernicious of all which beset the business of mining west of the Missouri

Eiver.
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CHAPTER XIX.

THE GEOGEAPHICAL DISTEIBUTIOlSf OF MINING DISTRICTS.

Professor W. P. Blake, in a note to liis Catalof^ne of California

Minerals, pointed out that tljo mining districts of the Pacific slope are
aiTauged in parallel zones, following the ])roYailiug direction of tlie

mountain ranges. This interesting genei-alizatiou has been more fully

illustrated and connected with the geological history of the country by
Mr. Clarence King, who sums up the observ'ed i^henomena as I'ollows

:

Tho Pacific coast ranges upon tho west carry qnicksilver, tin, and chromic iron
The next bolt is that of the Sierra Nevada and Oregon Cascades, which, upon their west
slope, bear two zones, a foot-hill chain of copper mines, and a middle lino of gold
deposits. These gold veins and tho resultant placer mines extend iar into Alaska,
characterized by tho occurrence of gold in quartz, by a small amount of that metal
which is entangled in iron sulphurets, and by occupying splits in the upturned meta-
morphic strata of tho Jnrassic ago. Lying to tho cast of this zone, along the east base
of the Sierras, and stretching southward into Mexico, ia a chain of silver mines, con-
taining comparatively little base metal, and frequently included in volcanic rocks.

Through Middle Mexico, Arizona, Middle Nevada, and Central Idaho is another lino of
silver mines, mineralized with complicated association of the base metals, and more
often occurring in older rocks. Through New Mexico, Utah, and Western Montana lies

another zone of argentiferous galena lodes. To the cast, again, tho New Mexico,
Colorado, Wyoming, and Montana gold belt is an extremely well-defined and con-
tinuous chain of deposits.

These seven longitudinal zones or chains of mineral deposits must not,

in my opinion, be held to constitute a complete classification. The belts

of the Coast Eange and the west slope of the Sierra are well-defined, both
geologically and topographically; but it is not so easy to separate into
(listinct groups the occurrences of gold and silver east ofthe Siei'ra. For
instance, the gold of Eastern Oregon, Idaho, and Western Montana, to-

gether with such occurrences in Nevada as those of the Silver Peak and
New Pass districts, and numerous instances of sporadic occurrence of
particular ores of silver or argentiferous base metals, cannot be brought
within the classification above given. Either more zones must be recog-
nized, or a greater mineralogical variety must be acknowledged in those
alreadj' laid down. The latteralternative is, I think, themore reasonable.
According to the principles set forth in a discussion of mineral deposits
in my last report, it appears evident that the agencies which ali'ect the
general constitution of geological formations are far wider in their ope-
ration than those which cause the formation of fissures ; and that the
causes influencing the filling of fissures are still more local in their

peculiarities than those which form the fissures themselves. Thus, of
the area covered by rocks of a given epoch, more or less uniform in

lithological character, only a small portion may have been exposed to
conditions tillowing deposits of useful minerals, even when such deposits
are contemporaneous, as in the case of coal. Still more limited is the
field for the formation of fissures ; but it must be freely confessed that
in the case before us, the corrugation of half the continent into i)arallel

jnountain ranges oft'ers good grounds for the expectation of vast longi-

tudinal systems of fissures. When we come to consider tho filling of
these fissures, however, it is evident that the mineralogical character of
the vein-material must vary, to some extent, as to the gangue, but to a
still greater extent as to the nature of the ores. Even single mines, in

the course of extensive exploitation, have produced ores differing as
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widely as do those of the different zones enumerated hj Mr. King,
am, in i'aet, strongly inclined to consider freedom from base inetals, for

instance, a peculiarity due in many cases to secondary processes, and
not to bo relied upon as characteristic for single veins even, to say
nothing of whole groups, districts, and continental zones.

Nevertheless, the generalizations of Professor Blake aud Mr. King on
this subject are liighly interesting and valuable. The criticism here
made is not in opposition to their views so much as in qualification of a
possible rash application on the part of the general public. The zonal
parallelism does exist, though in a somewhat irregular way ; and it is

clearly referable, as these writers have shown, to the structnial features
of the country, the leading feature of which is the longitudinal trend of
the mountain ranges.

Subordinate to this trend (or, more strictly, resulting from the same
causes as produced it) ai)pear the predominant longitudinal strike of the
great outcrops of sedimentary rocks, the longitudinal axes of granite
outbursts, and, finally, the longitudiiuil vents of lava overflows and the
arrangement of volcanoes in similar lines. It is evident that in crossing

the country from east to west we traverse a series ofdifferent formations,
while, by following routes jnirallel with the main mountain ranges, we
travel upon the continuous outcrops of the same general age.

Mr. King distinguishes in the history of the entire Cordillera two
periods of disturbance which have been accompanied by the rending of
mountain chains and the ejection of igneous rocks. Such periods would
afibrd the conditions of solfataric action, thermal springs, and the gen-
eration of acid gases and metallic sublimates and solutions, and thus
favor the formation of metalliferous deposits. The first of these periods,

he says, culminated in the Jurassic, produced over the entire system a,

profound disturbance, and is, in all probability, the dating i)oint of a
large class of lodes. To the second, or tertiary period, he assigns the
mineral veins which traverse the early volcanic rocks.

The expression "culminated in the Jurassic," merely refers, no doubt,
to the fact that the cretaceous strata of California rei)(>so unconformably
upon the upturned and metamorphosed Jurassic slates, having been
themselves neither tilted nor highly metamorphosed. Perhaps it is well
to remember, however, that the cretaceous is a weak point in the Cali-

fornia series, at least, as determined by leading fossils ; and perhaps the
results of more complete stratigraphical surveys will indicate that there
are gaps of no little significance, dynamically and chronologically, in

this part of the geological record. At all events, the period of the folding
of the Sierra Nevada (presunuibly that of the formation of many metal-
liferous deposits) was in some sense post-Jurassic, rather than Jurassic;
and probably this is the meaning of Mr. King, who speaks of it iu an-
other passage as " late Jurassic."

The lodes which are referred to this period are of two types : first, those
wholly inclosed in the granites, the outburst of which accompanied the
upheaval of the earlier stratified group, or in the metaniori)hosed Jurassic
and sub-Jurassic strata; secondly, those which occupy i)]anea of strati-

fication or Jointure, thus following in general the dip and strike of the
country rock, while they present in other respects the indications of fis-

sure veins. The veins of the Reese Eiver granite arc examples of the
first type; many gold veins of California, the Iluuiboldt mines, etc., are
given as illustrations of the .second. The White Pino district, the min-
eral deposits of which are said to be in(!losed conformably between strata

of Devonian limestone, is declared to be "a prominent example of the
groups comprised wholly witUiu the aacieut rocks."
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Wc have hitliorto supposed the strat.i immediately overlying the argen-

tiferous limestone at White Pine to be deep-water Carboniferous ; but
their Devonian character seems to be demonstrated in the geological

chapter on that subject by Mr. Arnold Hague, quoted elsewhere in this

vobime. ^lore practically important is the assignment of these deposits

to the earlier period of geological disturbance. Mr. King appears here
to include in one group all the White Pine deposits, the " Base Eange "

as well as "Ti'easury Hill ; " yet the striking distinction in mineralogical
character is worthy of regard. The deposits of Treasure Hill are nota-

bly free from base metals; audit seems to me that in their present form
they must be due to a secondary action, which has concentrated and
recombined the metallic elements of older deposits. It should be added,
however, that although the chlorides of Treasure Hill are as pure as
those of Lander Hill, they do not appear, like the latter, to yield in depth
to such silver ores as characterize the fissure-veins of Eeest: Kiver dis-

trict—ruby silver, for instance. l!Jor are they fissure-veins, so lur as we
can now decide.

To the Tertiary i^eriod of orographical disturbance are referred the
volcanic overflows and the veins wholly or partly inclosed in volcanic

rocks. Under this head Mr. King classes many important veins of
Mexico, several of those which border the Colorado Eiver, in the United
States, and, in general, that zone which lies along the eastern base of
the Sierra Nevada. The Comstock lode is adduced as the most promi-
nent example of this type, and the Owyhee district in Idaho is also

referred to it, because, although in granite, it presents a series of vol-

canic dikes which appear to prove, by the manner of their intei'sections

v.ith the quartz lodes, that the latter are of Tertiary origin. It will be
seen that although the extent and number of the deposits of this class

are inferior to those of the earlier i)eriod, they include some of the most
brilliant instances in the history of mining. As Mr. King, however,
points out, many of the veins which are wholly Inclosed in the older
rocks may nevertheless be due to this later period of disturbance. Xor
does he igTiore the bearing of this thought on his determination of the
earlier ])erlod as Jurassic. He confesses that in more recent strata,

formed from debris of Jurassic rocks, ore-bearing iiebbles have not been
found; but he regards this fact as a piece of negative evidence merely.
The distribution of mineral deposits east of the Eocky JMountains

follows somev> hat different laws. Here we have but one longitudinal
range—that of the Alleghanies, which is accompanied by a gold-bearing
zone of irregular extent and value. In the Southern States the strata
iianking this range present a remarkable variety of mineral deposits.
On the eastern slope of the Eocky Mountains, again, occurs what may
perhaps be denominated a zone or longitudinal series of coal-fields.

But between these mountain boundaries the geological formations of
the country cluster, as it were, around centers or basins. We have
such a group in Michigan, another in the Middle States, and a third in
the Southwest.
The deposits of the different metals, ores, and useful minerals, in the

country east of the Eockj- Mountains, vary widely in age. The ores of
gold, copi)er, and iron, in the pre-Silurian schists of the South ; the
galena and cobalt ores of the Southwest, and the copper ores of Lake
Superior, in the lower Silurian rocks; the argillaceous iron ores of
New York, ami other States west of New York, in the Upper Silurian,
and the salines of the same group; the bitumen, salt, coal and iron ores
of the Sub-carboniferous; the coal and iron of the Carboniferous;
the coal, copper, and barytes of the Triassic ; the lignites of the Cre-
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taceous, ami the fossil phosphates of the Tertiary period, arc instances
wliich may servo to show how great is this variety. It is not v.ithiu

the ])rovince of this report to discuss the mineral deposits of the
Mississippi Basin, the Appalachian Chain, or the Atlantic Coast. I
shall content myself with brief mention of two points. The first is the
greater relative age of the metalliferous deposits as compared with those
of the inland basin and the Pacilic slope. On this side the pei'iod of
greatest activity iu such formations was over before it began in the
West. Tlio great gold and silver deposits beyond the Eocky Monntaius
appear to be post-Devonian, iiost-Jurassic, and even Tertiary in their

origin. The vast volcanic activity which affected so wide an area iu

California, Oregon, Washington, Idaho, and Nevada, is not represented
in the East.

The other i)oint is the peculiar relative position of our coal and iron
deposits. Tliis was eloquently described by Mr. Abram Hewitt, United
States Commissioner to the Paris Exposition, in his admirable review
of the iron and steel industry of the world. 1 cannot do better than
quote his forcible Avords:

Tho position of tbo Coal-Measnres of the United States suggests the idea of a gig.nntic

bowl filled with treasure, tlio outer rim of wliich skirts along tbo Atlantic to the Gulf
of Mexico, and thence, returning by the plains which lie at tho eastern base of tho
Kocky Moiuitains, jiaases by tho great lakes to the place of beginning, on the borders
of Pennsylvania and New York. The lim of the basin is tilled with exhaustlcss stores
of iron ore of every variety, and of tho best quality. In seeking the natural channels
of water coninuinication, whether on the north, east, south, or west, the coal must cut this

metalliferous rim; and, in its turn, the iron ore may bo carried back to the coal, to bo
used in conjunction wii^h the carboniferous ores, wliich are quite as abundant in tho
United States as they are in England, but hitherto have been left luiwrouglit, in con-
se(iuenc(! of tbo cheaper rate of procuring the richer ores froin tho rim of the basin.
Along tho Atlantic slope, iu tho highland range, from tho borders of the Hudson River
to the State of Georgia, a distance of one thousiiud miles, is found the great magnetic
range, traversing sCA'cn entire States in its length and course. l"arallel with this, in
tho great limestone valley which lies along the margin of tho coal-fi(^ld, are tho brown
hematites, in such quantities at some i)oints, especially in Virginia, Tennessee, and
Alabama, as to fairly stagger the imagination. And, finally, in the coal basin is a
stratum of red fossiliferous ore, beginning in a comparatively thin seam iu tho State
of New York, and terminating in tho State of Alabama in a bed 15 feet in thickness,
over which the horseman may ride for nioro than one hundred miles. Beneath this bed,
but still above water-level, are to be found the coal-seams, exposed upon mountain sides,

whose liauks are covered with magnilicent timber, available either for mining purposes
or the nianiifacturo of charcoal iron. Passing westward, in Arkansas and Mis.sonri, is

reached t hat wonderful range of red oxide of iron, which, in mountains l ising.hundreds
of feet above the surface, or iu beds beneath the soil, culminates at Lake Sniterior in

dei)osits of ore which excite tho wonder of all beholders ; and returning thenco to tho
Atlantic slope, in the Adiroudacks of New Y'ork, is a vast, undeveloped region, watered
by rivers whose beds are of iron, and traversed by mountains whose foundations are
laid upon the same material. In and amoug the coal-beds themselves are found
scattered dejiosits of hematite and fossiliferous ores, which, by their jiroximity to tho
coal, have inaugurated tho iron industry of our day. Upon these vast treasures tho
world may draw for its supply for centuries to come; and with these the inquirer may
rest eouteuled, without further question—for all tho coal of tho rest of the world might
bo dci)osited within this iron rim, and its square miles would not occupy one-quarter
of tho coal area of tho United States.

This vivid description rests upon a geographical rather than a geolog-

ical grouping. But it is none the less intimately connected with the
uuderlying geological facts. Its strongest application is, however,
economical. If any material thing may stand as the type of Ibrce, it is

coal, the deposits of which may well be called vast storehouses of power

—

the product of solar activity through uncounted years—laid up for the
use of man ; and iron, on the other hand, may symbolize the inert, dead mat-
ter, awaiting the touch of power to wake it into efficient life. These are
prime elements iu our universe of industry. Take them away and our
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present civilization is auuibilated. Put them together in the hand of
an intelligent and mighty nation, and that nation could recall the world
from the chaos of barbarism. But they need each other, and it is in the
%yonderful combination of both, as welfas the exhaustless abundance of

each, that America finds sure promise of enduring ])o\ver.

Thus lilast and West bear witness of our great inheritance of natural
wealth. Every period of geological change has been laid luider contri-

bution to endow with rich legacies some portion of our land. Our terri-

tory epitomizes the processes of all time, and their useful results to man.
Divided, yet in a stronger sense united, by mountain chains and mighty
rivers, onr diversified mineral resources may figuratively represent, as I

firmly believe they will literally help to secure and maintain our charac-
teristic national life, a vast community of communities, incapable alike

of dissolution and of centralization
;
one, by mutual needs and affections,

as the continent is one
;
many, bj' multiform industries and forms of life,

as the members of the continent are many.
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CHAPTER XX.

THE ORIGIN OF GOLD NUGGETS AND GOLD DUST.

The following article, from tbe pen of Mr. Andrew Murray, F. L. S.,

wbicb api)eare(l in 1870 in tlie London Scientific Opinion, corroborates
forcibly the sugRestious and opinions advanced in my last report (chap-

ter Ixi, page 44!)) upon the same subject. It is to be hoped that a hy-
pothesis so highly probable as that of the solution, jirecipitation, aud
aggregation of gold in placers may bo subjected to the test of careful
experiments and comiiarisons

:

Tho origin of gold nuggets and gold dust is not so simple or clear as at fust sight it

appears to be. TJie natural explanation of tho production of gold dust is, that it is the
golden portion of the ddhris of rocks, which have originally had gold disseminated
through them. As the wear and tear of ages has crumbled into dust mountains so
composed, part of the dust becomes sand, or quartz, or whatever else the basis of the
rock may be, and the other part is the liberated gold, from which the quartz has been
rubbed away ; and if we accept this as the explanation of the production of gold dust,
tho same hyi>othesi8 should explain that of gold nuggets, which aro found associated
with it. But there aro various circumstances which it is difficult to reconcile with
this theory. One of these Is the occurrence in the drift of nuggets of a larger size and
less intermixed with foreign substances than have yet been discovered in any quartz
reef; as most people aro aware, the gold iu reefs is usually disseminated in xiarticles

and strings thi'ough the quartz-veins or rock, instead of lying in pockets or masses.
Another still more remarkable fact, applicable both to gold dust and gold nuggets, is

that alluvial gold is generally of a higher standard than that obtained from the reefs.

It is needless to say that if it is merely tho gold washed or crumbled out of these reefs,

it ought to bo of identically the same standard and quality. Another objection to the
dust being merely the degraded iiarticlcs released from tho rock, is tho size of the par-
ticles—not nuggets, but particles of dust. Gold being so much softer than quartz, its

particles, after being subjected to tho same degree of attrition, ought to be vastly
smaller. Although of greater toughness than quartz, and possessed of ductility and
tenacity, which quartz wholly wants, it is very soft, aud, under the influence of tho
attrition from running water and its accompaniments, ought to be pounded and torn
into tho minutest fragments ; but this is not so. There is, moreover, a marked differ-

ence in the appearance of the gold dust from different drifts in different countries. In
some it is like dust or sand, in others it is like scales. If subjected to the same influ-

ences in all, tliero seems no reason why the same shape should not obtain in all cases.

These peculiarities would suggest that some other influence than mere di^gi-adation

of gold-charged rocks has been the agent in producing gold dust; but in any and
every view, we think it cannot bo disputed that degradation must have had some
share in the work. It is plain that if a gold-charged rock is reduced to gravel, sand,
or powder, particles of gold, of some size or other, or gold in some shape or other, must
fonn part of the debris. These gold remuants should be found in greater quantity,
and in greater size, the nearer they lie to the source from which they were drawn, and
this wo believe also to he tho case. ' The general similarity between gold-producing
districts, by which a Califomian miner could detect a likely spot for gold in Australi.i

or Kildonan, jirobably deiiends rather on the character of the mountains out of which
the gold has come than on the mode of production of tho manufactured dust, if we
may call it so. We imagine that tho truth will be found to be that the result is refer-

able to two causes, only one of which may in some cases have been iiresent, iu others,

both. Tho fust, the ordinary process of degradation and grinding the rocks to frag-

ments ; till? other, as suggested by Wr. Selwyn, the government geologist of Victoria,

that gold has also been taken up in solut ion by tho water permeating the gold-bearing
rocks, and tliat in passing through the drift, ia which niinnto particles of gold lay, it

has, from some cause, become decomjiosed, aud the gold held in solution been precipi-

tated and deposited around the most con<^enial nuclei presented to it, which would un-
doubtedly generally be tho particles or pieces of reef-gold, or any other metallic sub-
stances for which it had an affinity.

Wo find an interesting paper on this subject in tho Transactions of tho Royal Soci-

ety of Victoria, 1867, by Jlr. C. Wilkinson, in which he mentions some facts bearing on
tho subject. It appears that Sir. Daintree, formerly of the geological survey of Victo-
ria, had on one occasion prepared for jihotographic uses a solution of chloride of gold,
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leaving in it a small piece of metallic gold undissolved. Accidentally, some extra-

neous substance, supposed to be a piece of cork, had falleu into the solution, decompos-
ing it, and causing the gold to jirocipitate, which made a deposit in the metallic state,

as iu the electro-plating process, arouud the small piece of undissolved gold, increas-

ing it in size to two or three times its original dimensions. Considering this accidental
experiment of Mr. Daintree's as in some measure supporting Mr. Selwyn's theory, Mr.
Wilkinson followed it up by a few simple experiments in the same direction, which ho
details in his paper. In his experiments a small chip of wood was generally used as
the decomjjosing agent. In one instance ho used a jjieco of leather. All through the
wood and leather gold was disseminated in fine particles, and, when cut tlirough, tho
characteristic metallic luster was highly reflected. From various experiments it

would api)ear that organic matter is the necessary chemical agent for decomposing a
solution of the chloride of gold in order to precipitate the gold as a coherent coating
around a nucleus ; and that, so far as Jlr. Wilkinson had yet tried, iron, copper, and
arsenical x'yrites, galena, antimony,' molybdenite, blende, wolfram, and metallic gold
constitute essentially favorable nuclei to determine this chemical reaction. It is to bo
observed, too, that organic substances, such as fragments of wood, roots of trees, etc.,

occur abundantly in the gold drifts of Australia. If water holding gold in solution
circulates through the rocks and drifts, all tho conditions necessary for the production
of gold dust and nuggets by deposit are present. Does the water so circulating now
hold gold in solution if

One would think it would not be difficult for a chemist in Australia or California to
determine the fact by direct experiment, but it does not appear that it has ever been
tried. Mr. C. Wilkinson, however, quotes facts which lend iirobability to tho view
that when the trial is made the question will be solved in the affirmative. In testing
a solid mass of iron jjyrites Mr. Uaiutree found gold throughout. The mass retained
the structure of a tree stem, in which the organic structure was replaced by pyrites.

It had been taken from the Ballarat drift, and the same experiment was r(!peated by
Mr. Newbnry, tho geological survey analyst, on another stem taken from the sanio
drift, with a like result. Gold in such deposits assimies a mammillary form, which ap-
pears analogous to that presented by the surface of nuggets—a point of some import-
ance, for, in the first place, it is a question whether a mammillary surface is the kind
of surface that would be jiroduccd by abrasion and attrition

;
and, in the next jilaeo,

abrasion or attrition can cei tainly have nothing to do with its appearance in these
golden jietrifactions. Wo cannot avoid attaching the greatest imj)ortauce in relation
to tho question to the i)resenceof gold in pyrites that has been formed in wood imbed-
ded in auriferous drifts. The gokf must have been in solution when so deposited, and
everything will then depend on tho age of the so petrified wdod. If cont(^mporaneous
with the drift, the question is answered. Another fact to the same cft'eet is, that some-
times gold incloses a nucleus of brown iron, etc. This is obviously quite inconsistent
with such pieces of gold having been abraded, as they are out of crinnbliug rocks

;

such nucleated pieces of gold arc never found in reefs. It is the old imzzle of a reel in
a bottle. In relation to this we may remark that we believe that nuggets have never
been found in the gold-fields of Brazil. Wo have the authority of Mr. Harding, a gen-
tleman well known for his great inactical knowledge of gold mines and mining in that
country, that he never met with nor heard of a nugget, properly so called, in all his
many years' experience in the gold district of Brazil

;
but, on the other hand, it is there

almost iuvarialjly found in veins in connection with orein the vicinity of some other

^
metal, generally iron. In what is probably the most prolific mine of gold that has ever
been known in the whole world, that of San Jnan del Key, (the value of which was not
long since so seriously depreciated by the accidental destruction by fire of tho wooden
ladders, sujiports, and machinery,) the gold is found in a matrix of porous iron or ag-
glutinated iron sand, called Jacotiuga, which consists of a bed or vein not a foot iu
width, but so incredibly rich that ou one occasion, when our informant was on a visit

to the manager, there was brought in on an assiette, as a sort of dessert for tho eyes
after dinner, a lump of gold ore that had been extracted that day from the mine. "

It
was about the size of a large fowl ; not so big as a turkey, but bigger than a duck. It

was a mass of Jacotiuga iron, with gold all mingled and streaked through it. Tho
gold, when afterward extracted, was found to amount to 30 pounds weight. On tho
previous day the amount of gold obtained from the Jacotiuga had been 67 pounds, and
on the day following 130 jiounds, equal in value to about £8,000. We only mention it

as a corroborative instance of the concurrent presence of gold and iron. Lastly, as
pointed out by Mr. Wilkinson, it must be admitted that the fact that gold may bo
greatly pui-ified by dissolving and reprecipitating it, is very suggestive of tho gen-
erally higher standard of alluvial over reef gold being due to a similar cause
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CHAPTER XXI.

THE BULLION PEODUCT.

The difficulty of ascertaining the production of gold and silver in this

country is peculiarly great, by reason of the lack of organized means
and the extent of the field through which our mines are scattered, as
well as the nature of the iadustry itself, and the motives which influence
the minds of those engaged in it to withhold from publication the full

and true account of its results.

When I entered upon my duties as commissioner of mining statistics

I gave this subject careful attention. My predecessor had presented
estimates of bullion production, involving confessedly a large excess
over the amount actually accounted for by the statistics of either ex-
press shipments, exports and coinage, or the bullion tax. He had recom-
mended the collection of accurate and comprehensive returns through
resident agents in the mining States and Territories—a system which
was not practicable then, and has not been practicable since, on account
of the limited funds apiiropriated for the work. So far, however, as cir-

cumstances would j)ermit, I have pursued the policy of obtaining from
experts in different regions estimates of such portions of the production
as were not covered by detailed and accurate returns, using, moreover,
my own judgment, based upon extensive annual journeys of observa-
tion, in tlie modification of such estimates as I had reason to believe
were without sufficient foundation. The elements entering into con-
clusions of this character are : the reports of production from single
leading mines ; the express shipments of bullion ; the rates charged by
express companies ; the number of miners, white and Chinese, and the
respective wages paid ; the number and capacity of stamps running

;

the cost of mining and reduction, etc. The aggregate product of
bullion thus obtained is of course merely a rude estimate. It has never
been put forward as anything else, and I do not feel called upon to
defend its accuracy.
As I committed the error of including my estimate of bullion in the

introduction to my report of last year, which was set up and stereotyped
several months before the last pages went to press, it does not agree
with later estimates in the different chapters of the report. Thus Oregon

'

and Washington are credited on page 7 with a 'product of $4,000,000

;

on page 205, their aggregate production is stated as $3,000,000. Again,
Montana is credited on page 7 with $12,000,000 ; on page 317 this is

corrected, and the cause of the error explained, while the product is cut
down to $9,000,000, on the strength of later reports as to the effect of
drought on the gulch mines.*
But all the excess of gold attributed in the introduction to my last

report to Oregon, and more than a million of the excess in the earlier
estimate for Montana, (made in September, and based on the product of
the fiscal year, without foresight of the excessive drought,) belonged
properly to California. For I have never been able to get direct returns
from alltheminingdistrictsof thatState. Theattempts which have been
made are detailed in a former report ; and it is the experience of all who

* I declared (p. 317) that §9,000,000 seemed to mo too small a figure. The surveyor
feneral's ofiScial estimate for the year -was $10,000,000. My investigations this year,
owever, corroborate the correspondent who sent me the smaller estimate.
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have itndei'takcn to obtain such information in California tliat the task is

well-niglian impossibility. The San Francisco press, noted for its enter-

jH-ise in statistical matters, contents itself with i)resenting annually the
receipts of the express companies, the coinage at the mint, and the ship-

ment of bars, datawhich give, within a certain percentage, the amount of

the xirccious metals received at San Francisco. I have usually deducted
from this aggregate the amounts duo to Arizona, Nevada,' Oregon,
Washington, Idaho, and Montana, (not the whole product of all these

States and Territories, but the portion sent to San Francisco,) and cred-

ited California with the rest. That this gives a fairer result than could
be obtained by a direct in^quiry may be seen from the ill success of the
assistant marshals under the Census Bureau, the aggregate of whose
returns of gold product in California, submitted to me in January, 1871,

was between $8,000,000 and $9,000,000 for the whole State, and for the
whole of the year ending June 1, 1870.

Following the plan above mentioned, I obtained for California the sum
of $20,000,000, which agreed with mj- own observations of the depressed
condition of the placer mines in many districts, and of certain otiier

causes operating to produce local diminution of product. But this

estimate was too low, because the amounts subtracted for Oregon and
Montana were too high. The table given in my introductory letter last

year is therefore to be rejected, as contradicted" by the later evidence of
the body of the report. I regret that attention Avas not more distinctly

called to this fact in the appendix ; but the truth is, that I did not keep
in mind, as the voluminous work passed through the i)ress, the whole of
those parts which had gone beyond my reach ; and the corrections made
upon later evidence, iu the chapters on Oregon, Montana, etc., were in-

troduced without proper regard to their bearing upon what had been
said hundreds of pages before.

If the estimate of bullion product for 18G9 had been the last instead
of the first thing in the report, it would have been conformed to these
corrections. I can now only introduce the corrected table as my esti-

mate for 1809

:

California $22, 500, 000
Nevada 14, 000, 000
Oregon and Washington 3, 000, 000
Idaho 7, 000, 000
Montana - 9, 000, 000
Colorado and Wyoming 4, 000, 000
New Mexico • 500, 000
Arizona 1, 000, 000
All other sources 500, 000

Total 01,500,000

The term " all other sources," which I have retained from the reports
of my predecessor, does not very definitely show the meaning intended.
This item includes the product of precious metals east of the Eocky
Mountains, and also a small margin of compensation for underestimates
upon single States or Territories.

The following is my estimate of the product of 1870

:

California $25, 000, 000
Montana 9, 100, 000
Idaho C, 000, 000
Utah 1, 300, 000



512 MINING STATISTICS WEST OF THE ROCKY MOUNTAINS.

Arizona 8800, 000
Oregon ami Wiisliington 3, OOO, 000
Colorado '3, liTu, 000
Wvomiiig 100, 000
Nevada 10,000,000
New Mexico 500, 000
Otlier sources 525, 000

Total GG, 000, 000

All the above items, except tbe first and last, are based upon direct

and positive evidence, collected, silted, and weighed with my best care
and jmlgment. The product of California is obtained, as usual, by a
series of deductions from the I'cceipts of bullion at San Francisco. I

have no better way, since it would be absurd to accept the results of
direct inquiries in that State as covering the whole product. Such a
course would j)ut California down to about $9,000,000, which I should con-

sider outrageously unjust. I believe that my estimate is nearly coiTcct.

These results are obtained without rel'erence to the statistics of coin-

age and export, and largely exceed the aggregate of those two items.

According to some writers, however, the total annual product of bullion

may be closely approximated by mei'cly adding together the coinage of
domestic gold and silver at the mint and its branches, (or the deposits
for coinage less the amount returned to depositors in bars,) and the ex-

ports of bullion of native production. I do not agree with this view,
and I shall give at some length my reasons for dissent. These may bo
classed under two general heads : lirst, the imperfection of the data
atl'orded i'or an accurate calculation of either coinage or exportation

;

and second, the inadequacy of the method itself. I need scarcely add,
that if I luul not become sincerely convinced ou these points, I should
certainly have saved myself much independent labor and research, and
adopted the comparatively very cheap and easy system of studying the
mining industry and its results by means of mint and custom-house
reports.

I will first give some tables, coustructed on the method referred to,

and show their deficiencies.

The following figures for the domestic deposits ofgold and silver for coin-

age are obtained by takingfrom table C (now B) the reports of the Director
of the Mint, the deposits at the Philadelphiaand San Francisco mints, and
adding the amount of fine bars received at the Mint in Philadelphia, as
shown in table A. It would be easy to show that this does not give an
exact result, since no account is taken of the fine bars produced at

Philadelphia, nor of the foreign origin of a portion of the fine bars de-

posited at San Francisco, or sent from New York to Philadelphia, nor
of the uiitive origin of a portion of the jewelers' bullion ; but it is the
best that can be done with the Mint reports as they are at present made
out. The amount of silver bars produced at San Francisco is deducted
from the reported deposits at that place, and for ISGC and 1870, tbe
amount of fine silver bars sent to Philadelphia evidently including a
large portion of foreign origin, I have taken instead the amount pro-

duced at New York, as involving less error.

The figures of the exports of bullion are compiled from the reports of
the Bureau of Statistics of the Treasury Department

:
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Table of domestic coinage deposits and exports of domestic huJlion for the fiscal years ending
June 30, 18C0, 18G7, 1868, ISGD, and 1870.

18CC. 1867. 1868. 1869. 1870.

Total, gold

Total exports, gold and silver

Grand total, gold and silver depos-

$27, 286, 596
20! 73li 473

$27 327 .'iOS

Vi, 867' 641
$18 292 793

23i 984^ 021 13,584,407 15, 814, 108

48, 018, 009 41, 195, 149 42, 276, 814 33, 479, 199 34, 996, 757

450, 939
10, 832, 849

890, 733

15, 853, 530
938, 060

12, 805, 237
708, 331

13, 573, 427
1, 320, 615t
11,784,864

11, 2o>i, ICO 10, 744, -ibj 13, 803, 903 14, 371, 758 13, 105, 479

27, 737, 535 28,218,241 19,231,459 20, 093, 123 20, 503, 264

31, 504, 323 29,721,T7r 30, 849, 258 27, 157, KST 27, 598, 972

59, 301, 857 57, 939, 412 56, 080, 717 47, 850, 957 48, 102, 236

Including deposits at Carson City, (less $00, fine bars produced there.) A deduction has been made
of $1,274,453, Japanese gold, received ,^.s (Intriestic nt the San I'rancisco mint.
tTho sum of domestic deposits at IMiihulolpIiia. .San Francisco, Carson City, and the tine bars from

Now York. The table <tn page 43 of the Director's report for 1870 erroneously 'omits Carson (Mty. I am
forced to .assume that the $707,400, silver bar.s of the J>ew York nssa.y olliee,Svere sent to PhUildelpliia
for coinage, as there is no means of separating the small amount returned to depositors.

Tlio Alta California of February 17, 1871, makes tlie following
observations:

Tho true mode of getting at tlio production liaa been pointed ont, and, for the last
six years, via have annually given the production of this coast as received ut San
I'rancisco. The method is the same as that adopted iu regard to the cotton crop and
other great staples. It is by ascertaining how much cotton is exported, how much
burned and destroyed, and how much is taken by the manufacturers. Tho result is
taken by tho world at largo as tho cotton crop. It would not shako coniidenco in tho
figures if some statistical neophyte W(;ro to object that some cotton is used to stulf into
people's ears when they have tho earache, and is therefore not thus accounted lor. So
with gold and silver. The world knows that raw bullion is ofno use to the jiroducer

;

it must bo turned into coin, or sold as bars. In cither caso tho whole <piantity is
practically accounted for—that is, all tho gold and silver which affects the markets of
tho world comes to light in this manner. Tho production of tho metals in tho United
States has been, for livo years, as expressed iu tho following table, showing the net
amount of domestic gold and silver deposited at mint and turned into coin, and tho
amount of bars of gold and silver exported by official return

:

Tear.

Deposited at mint. Domestic bars exported.

Gold. Silver. Gold. Silver.

$27, 09.5, 547 93
27, 327, 502 00
16, 712, 225 33
19,403,064 30
18, 927, 669 00

$80, 509 74
474, 645 08
049, 388 66
300, 870 66
044, 803 17

$20, 731, 473
13,807, 041

23, 984, 021

13, 584, 407
15, 814, 108

$10, 832, 849
15, 8.53, 5:10

12, 805, 147
13, .TO, 427
11,784,804

1867

1809

Year.

Production. Total.

Gold. Silver. Gold and silver.

$47, 827, 020 93
41, 195, 143 00
40, 096, 246 33

$10, 913, 358 74
16, 328, 175 08
13, 514, 535 66
13, 874. 297 60
12, 428, 607 17

$.18, 740, 379 67
.57, 523, 318 08
54,210,781 99
40, 860, 748 96
47, 170, 444 17

1807

.34, 741, 777 00

39,489,323 71 13,411,800 86 52, 901, 134 57

H Ex. 10 33
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Tlicro arfi two Icadiiif; disturbinp; cleincuts in tliia maniK-r of getting at f lio pro<lnction
of a single year; one ift tlio quantity of imported gold turned into refined bars and de-
posited at mint, and there reeeived as domestic gold. In tlio year 1870, .>J1,'J7-1,4!)8

Japanese gol<l was so t urned in, but has been deducted in t Iks tabic. 'J'he other elemcMt
is t\ui irregularity of the export of bars. If all the bars produced in one year were ex-
ported, aud only those, each year's return would give eacli year's jiroducl. This, liow-
over, is not the case; as thus, in 18GG, there corunienced at the Now York assay odico an
operation of lending public money to certain parti(!H on imparted bars, which caused
tlio retention of those bars in tho assay oflico, and their omission in the report for
coiiuige. The exi)ort8 of gold bars for the year were, tliereforo, by so much less, thus
making )h(! production appear less. That operation was continued until the si>ring of
1870, when Mr. UoutwcU broke it up, aud tho bars were exported, thus apparently
swelling the production of 1870. It is also the case that bullion remains in urn hand's
of the bullion dealers at the end of tlio fiscal year, to bo exported in the next. But the
average of live years covers all those disturbing causes, and gives a production of
|:!9,48'J,:!2;J 71 of gold, and of .?r)'2,901,i:i4 gold and silver ; and there has been a
gradual annual decline in it. It will bo observed that the year 1807, that in which tho
apparent production was lessened by tho retention of bars in tho New York assay officer

tho amount is given at S41,0i;i,ys*7 gold. In tho report of Mr. Browne, mining commis,
sioner for that year, we iiiid (page 200) the return of tho Internal Kevenuc C(nnuiissionc-
for that calendiir year, giving tho gold product in coin value, paid tax, at $'ir),lGl,0,')0.

Tho difl'erenco of about $1,000,000 is that of liars retaiiuul at t he New York assay office.

The total iu the table of gold and silver is §.">7,.')y:!,:U8 08- that in the revenue return is

$58,17.'),047—a ditl'ereiice of $051,7^^9. The Secretary of the Treasury estimated ibr that
year in his report (pag(! :!) tho production at $75,000,000—a difl'erence of i?10,8^4,l)r):!. The
mode wo Iiavc adopted, it will bo seen, covers all the gold i>roduct that comes practi-
cally into tho service of tho jmblic, aud tho results may bo saiely taken as tho actual
product of tho precious metals.

I shall liave occasion jirescntly to con.sider tbo argument involved in

these rcmai'lvs; but I wish first to call attention to the table of deposits
of gold and silver, which diflers greatly, especially in the item of silver,

from the one 1 have just given. The writer in the Alta seems wholly
unconscious of any inaccuracy, and declares the figures iu question to
be the net amounts of gold and silver deposited at the Mint aud turned
into coin. In reality, they do not appear iu the Director's reports, but
arc obtained by deducting tho total deposits of United States coin,

j(5weler.s' bars, foreign coin, and foreign bullion from the total coinage
(excluding bars) of the Mint and branches. This is assuming that all

the deposits under the four above-mentioned heads are turned into coin,

or, in other words, that all the fine bars produced at the mints and assay
oftices arc from domestic bullion only. Tliis assumiitioii is, a priori,

unreasonable ; and I have, by in.spection of the official (unpublished)
records of the Mint, prove(l it to be false in tact. The deposits at the
New York assay office, for instance, are entered in a descriptive list, and
opposite to each of them is a memorandum of the manner of payment,
whether iu bars, gold, or silver coin. Unfortunately this distinction is

carried no further; and the consolidated returns contain, therelbrc, the
domestic and other deposits in separate aggregates, and the coinage and
bars in separate aggregates; but there is no way of determining how
much of each class of deposits is turned into coin and how mucli into
fine bans, except by laboriously examining in detail the history of each
.separate deposit. This 1 have done only far enough to be satisfied that
the device of deducting the totaljeweVrs, and foreign dejiosits, etc., from
the total coinage, to obtain the domestic bullion coined, is wholly untrust-
worthy. The method I have followed in the first table given is, in my
opinion, superior in accuracy; but no possible manipulation of the
Director's reports can give correct results on these points, so long as
those reports continue to be constrncted as at present.

lint these tables are inconvenient for imrposes of comparison, be-
cause they refer to the fiscal instead of tho calendar year. I have
received, however, from the different mints aud assay offices figures
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relating to calendar years, which I will give here, both for their present
application, and because I know from personal experience that this

recasting of the ordinary inconvenient term will be welcome to many
statisticians. Fortunately, a system of quarterly reports has now been
introduced, so that in future the mint tables can be much more readily

analyzed.
For the following reports I am indebted to Hon. James Pollock, Di-

rector of the Mint at Philadelphia ; Mr. Henry F. Eice, superintendent
of the branch mint at Carson City ; Mr. Jacob F. L. Schirmer, assayer of

the branch mint at Denver ; Mr. Calvin J. Cowles, assayer of the branch
mint at Charlotte ; and Messrs. Edelmanu, Conant, and Floyd, of the

New York assay ofHce. Inquiries addressed to the superintendent of

the San Francisco branch mint were not answered, and I have taken
the figures referring to that institution from the Commercial Herald and
Alta California, of San Francisco

:

MINT OF THE UNITED STATES AT PHILADELPHIA.

Calendar year 1867

:

Gold. Silver.

United States bnllion S4, 636, 334 06 §224,313 08
Jewelers' bars, etc 153,471 03 27,248 48
Foreign bullion 361,126 83 13,485 53

Total deposits 5, 150, 931 92 265, 047 09
Less line bars 93, 999 39 4, 424 14

Amount of coinage 5, 056, 932 53 260, 622 95

Calendar year 1868

:

United St.ates bullion 1, 684, 655 44 380, 683, 25
Jewelers' bars, etc 160,532 79 30,928 27
Foreign bullion 416,220 13 22,161 81

Total deposits

.

2,267,408 36 43.3,773 33
Leesfinobars , 104,901 89 4,799 17

Amount of coinage 2,162,506 47 428,974 16

Calendar year 1869

:

United States"bnllion 3,040,884 21 1,062,847 26
JeweleiV bars, etc 164,980 66 38,022 25
Foreign bullion 009,547 43 14,777 00

Total deposits 3, 815, 412 30 1, 115, 646 51

Lrfjss fine bars 104,630 15 194,041 64

Amount of coinage 3,650,782 15 921,004 87

CalcndiiT year 1870

:

United St-itcs bullion 2,911,043 78 1,023,044 01

.Jewelers' bjirs, etc 166,886 00 18,060 52
Foreign buUion 421,849 07 37,172 13

Total deposits 3,499,778 85 1,078,276 66
Less fine bars 125,200 42 203,267 38

Amount of coinage 3,374,578 43 875, 009 28
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SAN FEANCISCO BKANCH MINT.

The coinage at the branch mint in this city for the year 1870 compares
with that in 1867, 18G8, and 18G9, as foUows:

Month. 1867. 13G8. 1809. 1870.

8124, 000 $97, 000 ?40i, 000 81, 600, 000
1,022,000 040, 000 18.5,000 985, 000

978, iVlS 575, 000 743, 000 2, 155, 000
1, »J5, oe.o 710, ono 1, 579, COO 1, 330, 000
2, 505, 000 711, coo 985, 0(!0 2, 083, 000
1, 430, 1)00 oas, dbo 1, 348, 000 2, 100, 000
1, 152, 000 2, 3.5.5, OOO 1, 040, 000 150, 000
2, 380, 000 1, 40,5, 000 089, 500 2, 370, 000
1, 989, i;oo 2, 4.5.5, 000 2, 550, 000 2, 030, 000
2, 301, 000 2, 415, 000 1,009,300 1,87.5,000

2, 200, 000 2, 59.5, 000 1, 048, 000 1, 905, 000
1, 284, 000 2, 442, 000 1, 459, 750 1, 676, 000

19, 370, 535 17, 365, 000 14, 363, 550 20, 355, 000

The amount of coin turned out by the branch mint in this city during
the year 1870 has never been exceeded but twice, viz': in 1855 and 185C.

In the former of those years the coinage amounted to $31,121,752, and
in 185C to $28,510,147. The coinage for 1870 is $5,991,450 in excess of
that for 18G9. Wlien the uew building, now in process of erection, shall

have been finished, greatly enlarged and needed facilities will be avail-

able, and the work can be prosecuted with far more dispatch, regularity,

and less waste. The entire coinage of the branch mint since its organi-

zation, in 1854, has been $291,877,103.
The deposits at the branch mint since 1866 are given by a San

Francisco paper as follows:

18GG : $17,617,076
1867 19, 265, 376
1868 17, 367, 000
1869 15, 502, 457
1870 20, 492, 055

According to another, slightly different account, the deposits of 1870
amounted to $20,473,711 90, of which $7,644,594 48 was received as
native bullion at the mint, and $12,829,117 42 was deposited first at
the San Francisco Assaying and Eefiniug Works, and afterward sent
to the mint as fine bars. Up to the close of July the mint I'efuied its

own gold deposits ; since that time it has sent (up to January 1, 1871)
to the private refinery alluded to, $3,614,443 21, and received it again,
with $5,431,944 55 of fine bars besides, from that establishment.
In calculating domestic deposits for the year 1870, a deduction is to

be made (on the authority of the Alta California) of $1,274,458 Japanese
gold, refined at the works alluded to, and included in the mint returns
erroneously as domestic gold.
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Taiular statement of gold and silver dullion deposited and parted at the United States branch

mint, Carson Gitij, Neoada, daring the calendar year 1870.

January . .

.

February .

.

March
Ai)ril

May
Jliue
July
August
SoptL'uiber.
October
November

.

December .

Total.

Month.

Gold.

Deposits.
Parted from

silver.

$12, COO 38
4, 228 00

30, 499 73
20, 440 18
17, 897 97

14, C23 98
11,054 29

4, 884 09
5,310 18
6, 554 45

3, 840 04
15, 53G 70

148,070 05

501 75
733 88
931 80
615 83
984 29
22 59
486 31
003 65
741 00
213 73
239 49
451 10

65, 055 54

Silver.

Deposits
, and

purchases.

83, 0F2 76
3, ir>5 99
0, 070 30
2, 173 40
5, 716 58
8,063 13
0, 427 72
1, 974 66
820 16

1,421 44
2,217 65
16,095 75

57, 219 54

BECAPITULATION.
Gold. Silver.

Amount of deposits 8148, 076 05 $57, 219 54

Amount parted from silver i 65,055 54

Total 813,131 59 57,218 54

Total amount of gold and silver 8270. 351 13

Statement ahotcing mimher of pieces coined of each denomination at the United States branch
mint, Carson City, Nevada, during the calendar year 1870.

Month.

Denomination and number of pieces coined—Gold.

Value.

Double eagle. Eagle. Half eagle.

1,644 $10, 440 00
28, 640 00
19, 710 00
28, 430 00
17, 290 CO
12, O.W 00
22,200 00
7,0.''i0 00
3, 625 00
7, 200 00

10, 000 00
CO 05

1,332
398

1,137
4G2

400
760
730

795
204
805

2,530
460 i,3o6

440 530
725

720
2,000

1

Total 3,790 5, 903 '<

7, 675

1

173, 301 03

Statement shoiving numhcr of pieces coined, of each denomination, at the United States branch
mint, Carson City, Nevada, during the calendar year 1870.

Month.

Denomination and num1)er of pieces coined—Silver.

Value.

Dollar. Half dollar. Quarter dollar.

3,747
4, 491

500
600

2,820

83, 747 00
4, 491 00
2, 385 00
3, 700 00
5, 470 W)

11, 443 .'.0

4, 054 00
825 (0
840 OO

1,550 CO
3,350 00

May
2,000
r,, .wo
5,300

22,887
!i, 800
1,650
1,680
3,100
0,700

3,540
1,400

July
304 3,400

Totol 12, 462 54,617 8.340 41, fjj m
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HECAmULATIOX.

'

No. pieces gold. Value. No. pieces silver. Value. Total No. pieces. Value.

17, 373 $173, 301 OS 75, 419 841, 853 50 93, 792 «215, 156 55

Deposits of gold and silver lullion at the United States branch mint at Denver for the calen-

dar years 1867, 18GS, 1869, and 1870.

Tear.
Deposits of gold

bullion.
Deposits of sil-

vcr bullion.

Unpnrtod bars
ruturned to de-
positors.

Unparted bars sent
to U. S. Mint,
Philadelpbia.

1867 :. $243, 143 76
555, 690 56

1, 074, 887 21
967, 731 12

8243, 918 11

554, 120 21

1, 091, 337 .32

960, 168 92

$1,225 65
1, 570 35
2, 735 12
1, 562 20

1868
1869 819, 185 43
1870

Total 2, 843, 453 03 19, 185 43 2, 853, 530 76 7, 093 32

Deposits of gold and silver lullion at United States assay office, Now Torlc.

Date.

18C3.

ISfiO.

1870.

1868.

1809.

1870.

Description.

United States bullion.
Forciiin bulliou
Jewelers' bars

United States bullion.
Foreign bullion ,

Jewelers' bars

United States bullion.
Forcicu bullion
Jewelers' bars

United States bullion.
Foreign bullion
Jewelers' bars

United Statos bullion.
Foreign bulliou
Jewelers' bars

United States bullion.
Foi'eign bullion
Jewelers' bars

Value.

87, .'iOII, 020 30
472, 983 90
294, 433 32

Total value.

7, 324, 207 91
429,404 11

396, 641 82

4, 722, 739 51

55a 071 20
378, 469 40

499, 401 06
165, 986 89
121, 975 77

832, 249 25
410, .510 56
15.3,001 49

916, 4.36 84
485, 813 09
141,640 19

18, 267, 442 52

8, 1,30, 313 84

5, 059, 280 11

787, 364 32

1, 398, 391 30

1, 543, 910 12
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OPEEATIONS OF THE UNITED STATES ASSAY OFFICE IN NEW YORK.

Statement exhibiting quarterly the amount of TiulVion deposits, the amount of silver parted
from gold, and the amount of fine silver and fine gold bars manufactured at the L'uiled

States assay office in New York, from the year 1861 to the close of the year 1870, both

inclusive.'

Bnlliou

Gold.

deposits.

Silver.

Silver
parted from

gold.

Fine silver
b.arsmauu-
facturod.

Fine gold
bars manu-
lactured.

leoi.

4tli quarter

Total, 1861

1863.

4th quarter

Total, 1862

1803.

Total, 1863

1864.

Total, 1864

1865.

Istffuarter

3(1 quarter

Total, 1865

517,882,426
21,959,120
16, 193, 742
7, 025, 893

$452, 118
793, 647
880, 103

289, 486

S70, 275
81, 729
52, 246
54, 984

$.-0, 318
19, 550

124, 593
194. 720

$8,370,175
5, 170,319
0, 710, 462

7, 441, 739

03, 000, 187 2, 414, 354 259, 234 389, 181 27, 698, 095

$1,200,910
275, 308
667, 337
404, 747

—

—

'

$85, 611
.55, 590
71,-32

78, 066

$12,101
4, 570
8, 944
6, 787

$02, 573
33,716
43, 083
52, 313

$1, 584, 301
3,')8, 207
040, 451
427, 838

2, 548, 363 290, 999 33, 462 191, 687 3, 010, 857

$383, 258
357, 7S5
208, 148
441, 551

$55, 487
75, 679
66, 251
64, 870

$6, 540

5, 993
4, 478
5,771

$26, 251

30, 894
58, 722
39,823

$388, 016
330, 934
311,978
377, 817

1, 449, 722 262, 293 22 782 161, 689 1, 415, 345

$461, 581

413, 545
060, 763

1, 505, 142

$68, 653
54, KW
55, 920
48, 838

$6, 908
5, 831
8, 893

18, 735

$43, 796
30, 968
27, 604
29, 733

=
$437, 379
412,573
571,500

., 358, 504

3, 041, 031 227,500 40, 387 132, 101 2, 779, 961
=

$3, 086, 868
997, 438

1, 755, 193
2, 202, 900

.

$62, 313
76, 581

187, 077
83, 137

$21, 881
10, 923
17, 238
23, 693

$.3.5, 184

53, 965
99, 253

140, 910

$1, 787, 006-

1,230,798
1, 763, 355
2, 279, 392

7, 042, 449 408, 108 73, 737 337, 312 7, 065, 551

1866.

1st quarter

4tli quarter

Total, 1866

1867.

Total, 1867

1868.

$2, 670, 657

2, 441. 673
4, 946, 751
4, 321, 608

$150, 754
123, 608
158, 970
80,631

$27, 035
24, 132
43, 766
44, 403

$78, 987
93, 202
84, 090

151, 948

^

$2, 076, 140
2, 738, 564
3, 416, 819

5, .'599, 944

14, 3S6, 689 518, 903 139, 335 408, 233 13, 831, 407

$1, 610, 383
906, 686

1,838, 111

1, 712, 448

$125, 392
134, 479
101, 665
115, 723

$16, 8!)8

9,810
16, 831
19, 801

$64, 870
124, 241
82, 214

108, 716

$1, 273, 104
910, 875

I, 406, 364
1, 988, 992

C, 067, 827 477, 261 63, 430 440, 041 5, 039, 335

$1,014,216
1,537,577
3, 074, 123

2, 051, 526

$134, 562
190, 455
154, 0.->7

218, 412

$13, 050
17, 9S7
37, 738
24, 102

$96, 155
102, 420
187, 570
216, 309

$1, 025, 552
1, 080, 175
3, 205, 003
2, 838, 993

Total, 1668

1809.

8, 267, 442 687, 480 93, 867 002, 514 8, 175, 723

$1, 317, 619
2, 221, 900

2, 902, 350
1, 70S, 444

$157, 831
198, .552

33,5, 223
430, 7:i2

$18, 030
26, 0.W
31, 633
22,313

$52, 375
185, 787
119,003
243, 0.Vi

$873, 807

2, 284, 112

1, 728, 323
2, 009, 333

S, 150, 313 1, 122, 338 98, 047 600, 823 7, 555, 475
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Statement exhiUiing quarterly the amount of lullion deposits, ^-c—Continued.

Bullion

Gold. •

deposits.

Silver.

Silver
parted from

gold.

Fine silver
biirs maiui-
I'acturod.

Fine fiold

bar.^ manu-
i'actured.

1870.
1st quarter
2d quarter
3(1 quarter

Total, 1870

$1, 007, 257

1, 039, 841

1, 078, (155

1, 933, 527

$346, 546
230, 811

2.)4, 088
618, 525

$14, 817
14, 704
18, 007
23,895

$18.5, 453
159, 286
222, 413
350, 230

$1, 188, 142
1, 070, 570
1, 423, 939
1, 890, 408

5, 659, 280 • 1, 453, 970 71, 543 917, 382 5, 573, 119

*Prepared by J. M. Floyd, esq., accountant, Now York assay office.

Bccapitulation from the organization of the assay office, Octohcr 10, 1854, to April 1, 1871, a
period of sixteen years and six months.

Bullion deposits.

Gold. Silver.

Silver
parted from

gold.

Fine silver
bars manu-
factured.

1854
1855
1856
1857
1858
1859
1800
1801
1802
1803
1804
180.1

1866
1867
1868
1809
1870
1871, 1st quarter

Total

$9, 200, 893

26, 688, 339

17, 803, 092
21, 760, 237
19,301,911
4, 441, 539

10, 943, 272
63, 000, 167

2, 548, 302

1, 449, 722

3, 041, 031

7, 042, 449

14, 386, 689

6, 067, 827

8, 267, 442
8, 130, 313
5, 0.59, 260
1, 195, 661

$70. S06
330, 146
438, 723

2, 015, 403

2, 275, 980
509, 810
536, 103

2, 414, 334
290, 999
202, 293
227,500
403, 108
518, 903
.477,201

C87, 4S0
1, 122, 338

1, 455, 970
500, 708

$07, 560
195, 241
134, 010
167, 308
167, 422
48, 160

107, 309
239, 234
32, 402
as, 782
40, 387
73, 737

139. 333
03. 4.50

92, 807
98, 047
71, 643
15, 695

$2, 051
118, 502
466, 438
180, 218
232, 161

277, 358
253, 741
389, 181

191, 087
101, 089
132. 101

337, 312
408, 233
440, 041
003, 514
000, 823
917, 382
303, 535

337, 007, 806 14, 708, 581 1, 797, 155 6,015,227

Bullion transmitted from the assay office, in X'ew Tori, to United States Mint, Philadelphia,

for coinage, from October 10, 1854, to January 1, 1871.

Gold. Silver. Gold. Silver.

' $5, 142, 303

7, 722, 477

5. 797, 053

9, 307, 929

3, 304, 179
393, 010

11, 854, 834
62, 480, 508

1, 344, 476
608, 311

$41, 417
71, 588

412, 416

1, 887, 548

2, 180. 141
420, 374
278, 197

3, 063, 046
345, 977
154, 004

1864 $1,398,941
4, 515. 034

10. 758, 453

3, 038, 773
470, 903

1,229,448
2, 143, 495

$120, 650
205, 815
335. 141

1.58. 987
310, 760
787, 219
721, 348

1853 1803
1856 1800
18.57 1807

1858 1868
1859 1869

1860 1870
1861

Total1862 131, 519, 825 11, 006, 636
1863

Cost of transportation : For gold, at $1 per M., $131,519 1
silver, at $3 per M., $33,018.

BRANCH 3UNT AT CHARLOTTE, NORTH CAROLINA.

The operations of tliis establishment during the year 1870 amounted
to $14,224 34, bullion assayed and returned to depositors in the form of

stamped (unparted) bars. This is an increase of about 30 per cent, on
the increase of the preceding calendar year.



. MISCELLANEOUS. 521

In obtaiuing from the foregoing tables an approximate estimate of

the amount of domestic gold and silver deposited for coinage in each
calendar year, the most reasonable course is to add the total deposits

at San Francisco and Carson City to the deposits of United States

bullion at Philadelphia, since at the first two establishments all domestic

deposits are actually turned into coin, (with slight exceptions,) and at

the latter establishment it involves less error to assume that all the

domestic deposits are coined than to assume that all the foreign and
jewelers' deposits are coined. In this way I obtain^

Total coinage of domestic gold and silver.

18G7 $24,120,023
1808 19, 432, 339
1809 19, 404, 346*

1870 23, 003, 050

1

From the monthly reports of the Bureau of Statistics of the Treasury
Department I have compiled the following

—

Taliilar statement of exports, imports, and reexports of gold and silver coinand iullionfor the

calendar years 1867, 1868, 1869, and 1870.

IMPORTS.

Tear ending December 31—
Bullion. Coin.

Gold. Silver. Total. Gold. Silver. Total.

1867 ;

1868
1869
1670

Total for four years. .

.

$1, 345, 259

1, 174, 570
* 751, 821
833, 089

$61, 074
115, 520
97, 829

127, 923

$1, 406, 333
1, 2B0, 090

849, 0.50

961,617

$5,082,915
7,541,239

15, 829, 703

9, 590, 872

$4, 619, 100
4, 803, 009

8,289, 114

15, 014, 874

$9, 702, 015
12, 404, 848
24, 118,877
24, Oil, 746

4, 105, 339 402, 3.'.1 4, 507, 090 38, 050, 780 32, 786, 697 70, 837, 486

* Given as $3,108,610, by a clerical error, in No. 6, scries 1869-'70, of tlio Bureau of Commerce and Nav-
igation, but corrected in"No. 6, scries 1870-'71.

EXPORTS.

Tear ending December 31—
Bullion. Coin.

Gold. Silver. Total. Gold. Silver. Total.

1867 ?19, 192, 299 $1.5, 503, 527
13, 987, 210
12,748,315
13,171,419

$34, 695, 826
31,389*835

26, 430, 299
28, 771, 299

$30, 839, 898
38, 328, 530
12, 938, 834
33, 101, 931

SI, 919. ,308

2,013,716
1,008,304
4, 224, 057

$32, 759, 266
40,341,246
14, 607, 138
37,326,018

1868

1870

Total for four years. .

.

17, 402, 625

15, 599, 880

65, 876, 788 55, 410, 471 121,287,259 jll5,033,6C3 9, 824, 475 125, 033, 008

REEXPORTS.

Tear ending December 31—

Bullion. Coin.

Gold. Silver. Total. Gold. Silver. Total.

1867
1868
1869
1870

Total for four years. .

.

$60, 641
00,871
16, 142
25, 778

$251, 924
635, 339
15, 200
2,682

$312, 565
686, 210
31, 348
28,400

$2, 830, 698
4, 150, 810
7, 934, 976

4, 689, 722

$4, 989, 243
4,591,483
8, 352, 250

10, 136, 226

$7, 825, 941

8, 742, 293
16, 287, 226
14, 835, 948

153, 432 905, 151 1,058,583 19, 012, 200 28, 009, 202 47, 681, 408

* Tho silver coin.igo at Phila<lelphi.a in lfiC9 and 1870 being less than tlio douiestio
dcjiosits, tlio amonnt of coinage is taken instead of the latter,

t Deducting §1,274,458 Ja|)aucsc gold, deposited as douiestic bars at Sau Francisco.
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Combining these tables of coinage and exports, we obtain

—

Table of coinage and export of domestic goldand siiver for the calendar years 1867, 1868, 1869,
and 1870.

Tear. Coinage. Export. Total.

1867 t24, 126, 023
19, 432, 3,3!)

19,404,346
83, 003, 050

J34, 09.5, 886

31, 389, 835
20,430,299

28, 771, 299

$.')8, 821, 849
r>0, 8S2, 174
45, eiM, 045
51, 774, 949

1808
1869
1870

Whoever chooses to accept these totals as fairly representing the pro-
duction of the country may do so; for my part, I cannot regard them as
complete. I have already shown the impracticability of obtaining from
the mint returns a correct account of the domestic gold and silver turned
into coinage, (though a recent writer avers that this item is furnished by
the reports of the Director "with absolute accuracy!"); and it may be
added that there is grave reason to doubt the figures given for exports.
In addition to private information received on this point from the Sta-
tistical Bureau, and conclusions drawn from personal inquiry into the
manner of making up these figures, 1 may refer to the annual report of
the Director of the Bureau of Statistics, dated November, 1867, where
it is shown that the law under wliich the statistics of export are ob-
tained refers to vessels only, and therefore takes no account of over-
land exports. In the year ending June 30, 18G7, $6,211,752 in treasure
was exported overland to Canada alone. Of course this was mostly
coin, yet a part was undoubtedly in bars, and it must be remembered
that this item (taken from Canadian tables and not found in our own)
does not include any other of the then separate British Provinces ; nor
is there an j' record of the exports into Mexico, although the large amount
of commerce carried on through the "free zone" must involve some
movement of treasure.

Again, the Director says : " It will be observed that, although col-

lectors of customs are forbidden to grant a clearance for any vessel
bound to a foreign place unless full manifests of the cargo are previously
furnished, there is no penalty in case a vessel obtains a clearance and
departs without giving a full manifest, A comparison of our exports
with the imports ofiUcially reported by the principal countries with which
we trade, and a detailed examination of the export manifests at some of
our large ports, established the fact that this is not unfrequeutly the
case."

The British commissioners of customs remark, in a report upon this
subject: " Exporters often endeavor, and not unfrequeutly with success,
to ship their goods without clearance, in order to avoid the knowledge
of their transactions which might be obtained through the bill of entry
office." Tliis motive has acted with greater force during the last seven
years in the case of gold and silver than in that of any other commodi-
ties. The speculation in these two articles has been intense, continuous,
and full of rapid fluctuations beyond all previous precedents. There
has been the strongest possible inducement to conceal the true amounts
of specie and bullion exported, and the weakest possible means of pre-
venting such concealment. Finally, stories of surreptitious shipments
are current in Wall street.

On the other hand, it is equally desirable sometimes, for purposes of
speculation, to overrate the exports of treasure; although it-seems less

easy of performance, except by actual false swearing. I have attempted
to compare our exi)ort statistics with those of the imports of some for-
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eign countries, but without much success. I introduce here a single

instance. The following tables are furnished at my request by Mr. E.

B. iilliott, chief clerk of the Bureau of Statistics at Washington

:

Exports of gold and silver coin and bullion from the United States, 1867 to 1870, fiscal years
ended June 30.

Year. Gold coin. Gold bullion. Silver coin. Silver bullion.

1867 $22, 362, 635
44, 390, 003
14, 858, 309

12, 768, 501

$13, 867, 641

23, 841, 1.55

13, 584, 407

15, 812, 108

$2, 899, 990
2, 536, 500

899, 703
3, 554, 329

$15, 853, 530
12, 978, 311
13, 573, 427
11, 748, 864

1868
1869
1870

Total 94, 379, 508 67, 105, 311 9, 883, 588 54, 154, 133

Proportion of above exported to Great Britain.

1867 $13, 828, 232

27, 514, 387
7, 587, 494

5, 454, 963

$6, 427, 475

9, 840, 629
G, 372, 734

10, 518, 704

$953, 4C0
984, 949
33, 006
80, COO

$0, 101, 420
4, 054, 713

5, 201, 960
8, 129, 386

1868
1869
1570

54, 385, 078 33, 1G5, 543 2, 050, 415 24, 087, 384

Imports of gold and silver coin and bullion into Great Britain, 1867 to 1870, (calendar
years.)

Year.

Total imports.

Quantities. Value.

Imp'ts from United States.

Quantities. Value.

1.—British gold coin

2.—Foreign gold coin

3.—Gold bullion

|

4.—Total gold
I

5.—British silver coin

|

6.—Foreign silver coin

7.—Silver bullion ,

8.—Total silver

1867,

1808
1869
1867,

1863,

1869,

1867,

1863,

1869
1867,

1868,

1869,

1867,

1868,

1869,

1807,

1868,

1869.
1867.
1868.

1869.
1867.

1868.
1869.

Ounces.
534, 298
354, g87
658,500

1, 373, 528
1, 617, 534

519, 096
2, 130, 514

2, 371, 453

2, 282, 169

4, 038, 340

4, 343, 376

3, 459, 765
332, 744
332, 424
216, 768

20, 689, 680
19,520,588
14,332,716
11,207,978
11, 330, 005
13,341,221
32, 230, 400
31, 183,017
26, 890, 703

2, 080, 421
1,379,893
2, 564, 032
5,226,100
6, 159, 494
1,974,987
8, 493, 038

9, 596, 790

9, 231, 793
15, 800, 159
17, 136, 177
13, 770, 812

83, 949
83, 780
54, 577

5, 087, 548
4, 7.52, 926

3, 540, 863

2, 849, 391

2, 879, 712

3, 134, 739

8, 020, 888

7, 716, 418

6, 730, 179

Ounces.
20, 596
24, 857
79, 828

1, 034, 757

1, 393, 997
293 322
sbo! 790
418, 293
107, 546

1, 322, 143

1, 836, 147

479, 690
74,118
8,400
8,000

2, 150, 683
2,211,316
2, 994, 807

3, 649, 7.52

5, 400, 694

1, 480, 055

5, 874, 553
7,620,410

4, 482, 862

5, 026, 185
6, 976, 455

1, 628, 694

1, 471, 821

1, 915, 939
1, 109, 739

As the returns from Great Britain are those of calendar years, while
those of the United States are of liscal years, a direct comparison is im-
possible; but an approximation maybe arrived at in the following man-
ner: Deducting from the exports of gold bullion to Great Britain for

the fiscal years 18G7, 18G8, 1869, and 1870, half of the first and half of
the last item, wo have $24,092,453 as the iirobable exports for the cal-

endar years 1867, 1868, and 1809. This is confirmed by the following
proportion: $07,105,311 (total exports of gold bullion for the fiscal

years 1807, 1808, 1869, and 1870) : $50,270,908 (total ditto for the calen-

dar years 1867, 1868, and 1809, as per a previous table) :: $33,155,542,
(exports of gold bullion to Great Britain for the four fiscal years,) ditto
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for the three calendar years. The result corresponds within about
$100,000. A similar computation gives for the silver bullion exported
to Great Britain during the calendar years 18G7, 1SG8, and 1809, by the
method of deduction, $10,972,028, and by the method of proportion,
about $18,750,000; tho mean of the two determinations being about
$17,800,000.

The British tables show 3,037,980 ounces of gold coin and bullion,

with an aggregate value of £13,831,334 imported from the'United States
during the same period. To get at the value of the bullion separately,

I have deducted that of 125,281 ounces British coin, at the rates given
in the mint tables, amounting to £488,995, and that of the Ibreign coin,

, £10,433,410, leaving £2,908,929 as tho value of 792,029 ounces of gold
bullion imported from the United States. This corresponds with 814,-

089,210, or about $17 90 per ounce. As a largo proportion of the ex-
ports is in the form of imparted bars, this value is certainly high enough.
AVe have, then, from British sources $14,089,210, and from our own

reports $24,092,453, as the export of gold bullion to Great Britain during
the calendar years 1807, 1808, and 1809.

The silver values cannot be so conveniently ascertained from the data
given. \^et the discrepancy between tho probable value of 10,530,501
ounces reported from Great Britain, and $17,800,000 reported from the
United States, is suspicious.

Having been defeated in the attempt to obtain other data for com-
parison, and deeming the above results a proof that the British statistics

are even worse than our own, I am obliged to conclude that the informa-

tion afibrded i'roni such sources is neither accurate nor susceptible of
correction by analysis and comparison.

It is but fair to add that attempts have been made to secure more
careful returns from collectors of ports. The following table shows the
exports of gold bars from the port of New York for a little more than
the calendar year 1870

;
unfortunately, as I am informed at Washington,

other ports make no returns by this schedule

:

JSxport of gold barsfrom tJieport ofN'ew Yorlc.

For the five weeks ending September 25, 1809 . $81, 273
For the eleven weeks ending December 11, 1809 004, 215
For the six weeks ending Januarv 22, 1870 313, 408
For the five weeks ending February 20, 1870 294, 580
For the three weeks ending March 19, 1870 89, 207
For the three weeks ending April 9, 1870 19, 928
For the three weeks ending April 30, 1870 183, 822
For the four weeks ending May 28, 1870 2, 289, 943
For the four weeks ending June 25, 1870 2, 854, 932
For the four weeks ending July 23, 1870 1, 098, 151
For the four M-eeks ending August 20, 1870 800, 408
For the four weeks ending September 17, 1870 1, 030, 909
For the four weeks ending October 15, 1870 499, 879
For the five weeks ending November 19, 1870 152, 000
For the five weeks ending December 24, 1870 249, 284
For the four weeks ending January 22, 1871 241, 308

10, 809, 433

Having said thusmnch astotheimperfcction of thedata afforded by the
reports of the IMint and the custom-house for ascertaining the amounts
of domestic coinage and exports of gold and silver, 1 will a<l(l a few
words, setting forth my general objection to" the theory tlmt these
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amounts, if correctly ascertained, would give the aft'^regate annual pro-

duct of tlie country. The article above quoted from the Alta California

recognizes tlie fact that amounts of bullion in transitu, or in the hands of

dealers at the end of the year, are not included in this method of calcu-

lating the product. But this is a snuill matter compared with the omis-

sion of sundry items, which arc not made good, as is the one alluded to

by subsequent reports.

In the lirst place uo account is taken of the gold and silver exported
in the form of ores and mattes. I have direct information of more than
a milliou dollars in value thus exported during 1870. Yet tlio item
appears neither in the merchandise nor in the treasure reports of the
custom-house. Perhaps it is believed, to use the phrase of the Alta,
that gold and silver shipped in ballast do not "affect the markets of the
world." As my duty, however, does not concern the markets of the
world, but the actual results of American iudustiy, I think this item
worthy of notice.

Another instance in point is the amount of gold dust annually lost

by its use as currency. This practice has almost ceased, save in a few
of our productive placer districts, where several million dollars are still

annually passed from hand to hand in trade. I estimate the quantity
produced and lost in this way during 1870 at $100,000.

Again, in several Western States and Territories there is a consider-

able local manufacture of jewelry from gold dust, without further prepa-
ration than that which the manufacturers give it. The small town of
Helena, Montana, contains five establishments, some of which employ
a considerable number of workmen, and all of which manufacture
jewelry from native gold alone. A largo amount of gold is annually
hoarded, moreover, in the form of specimens, in one or two instances,

the superintendents of mines have adopted the practice of selling speci-

mens ; and the amounts realized from such sales indicate a larger con-
sumption in this direction than most persons would imagine. It is safe

to say that $400,000 annually are worked up by local jewelers or hoarded
as specimens.

I5ut a far more important matter than any of these is the annual con-
sumption of gold and silver by the manufacturingjewelers, watch-case,
gold pen, and spectacle makers, dentists, and silver-i)Iaters of the country.
Those who think they can obtain the aggregate product of the precious
metals by adding domestic coinage and domestic bullion exports assume
that all our gold and silver is either coined or exported, and that all the
domestic gold and silver used in manufactures has been previously re-

corded under one of these heads. This very convenient assumption is

totally untrue. Our manufactuiing jewelers do not, as a rule, melt
coin at all. They either buy mint bars, or they purchase gold prepared
for their special uses, in bars, plate, wire, foil, etc., from parties who
make a business of this part of the work.
These gold-preparing houses, of which there are several in the city of

New York, take a large amount of line bars from the Mint and assay
oftices ; but they also refino gold for themselves before alloying it for

the manufacturers. Their deposits at the New York assay oilice include
foreign, worn and mutilated coin, unparted bars, and gold dust. The
quantity which they reline for themselves it is impossible for me to state.

Perhaps the maiuifacturing blanks of the census, when published, will

throw some light on this point. At the present stage of the work in
the Census Bureau uo information regarding it is available.

Estimates as to tlie amount of gold consumed by jewelers, etc., vary
considerably. The lowest I have obtained from those engaged in the
business is $9,000,000 annually ; the highest is over $13,000,000. That
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this is mainly in mint and other bars, and not in coin, I am thoroughly-

satisfied by repeated inquiries of the trade.

It is equally certain that the silversmiths melt up large quantities of
flue bars as well as coin, and that the silver-platers use silver bars to a
great extent.

It is therefore undeniable that the assumption that the fine bars pro-

duced at the Mint and not coined are all exported is a great mistake.
A large portion of these bars is consumed in this countrj- by manufac-
turers, together with a still larger amount of other bars which never
saw the Mint at all.

In conclusion, my estimates of production for 1870 amount to

$06,000,000 ; of this $51,774,949 is accounted for by the IMiut and export
returns ; but these returns are themselves imperfect, and if they were
absolutely accurate, they are still inadequate to the case. The differ-

ence of $14,225,051 results from, 1, the errors of my estimates
; 2, the

errors of the calculated coinage and exports
;

3, the amount of gold and
silver reported as in ores and mattes, consumed in the mining districts,

etc.
; 4, the amount of domestic gold and silver, not coin, consumed in manu-

factures. It is scarcely profitable to discuss further a problem the ele-

ments of which are so imperfectly known. JBut so long as the produc-
tion of gold and silver in the country is so difficult to ascertain by trac-

ing its movements and final destinations, I cannot but think it my duty
to furnish independent data from other sources. If the aggregates
thus obtained show a remarkable excess over those otherwise obtained,
the fact is one to bo noted and studied, not obliterated by a cowardly
alteration of one set of figures to suit the other set. For five years the
estimates of the Commissioners of Mining Statistics have thus exceeded,
by a nearly constant amount, the totals furnished by the Mint and cus-
tom-house. It is easy to sneer at the Commissioners as " statistical neo-
phytes ; " but it would be wiser for the statistical veterans to suspect
their data and methods, and rise for once from the study of conven-
tional figures to the contemplation of facts.

APPENDIX.
RECEIPTS OP TREASURE AT SAN FRANCISCO.

[From the Commercial Herald, January 13, 1871.)

The following table comprises the receipts of treasure in this city,

through Wells, Fargo & Co.'s Express, during the year 1870

:

From the northern and southern mines.

1870,

Jiinunry
Fcbru.iry
March
April
May
Jane
July
Atipist
September
October
2?ovoml)er
December

Total 1870
Total 1809

' Total ms
Total 1SC7..

Silver bnl-
lion.

ei, 110,

1,034,
978,

1, 047,

i.aoo,

1,391,

I, 200,

1, 198,

1,314,

1, 034,

1, 434,

1,202,

14, 152, 984
Not Bop'td.

Not sep'td.
Not sep'td.

Gold dust

109, 122
060,827
465, 574
511,802
815,647
855, 753
651, 430
680. 800
689, 694
304, 219
422,300
194, 963

Coin.

$683, 649
384, 223
601, 843
524, 814
398, 289
414, 184
442, 891
693. B5C,

656, 073
504, 037
56% 312
620, 403

17, 762, 131

Not sep'td.

Not sep'td.

Not sep'td.

6, 487, 037
11, 573, 594

0, 620, 897
4, 812, 787
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from the northern coast.

Silver bol'
lion.

Gold dnst. Coin. Totals.

^ 1870.
$302, 439
201, 002
88, 083

195, 800
67 533

340', 902
313, 200
513, 269
536, 405
300, 490
324, 150
206, 638

$48, 038
33, 530
70, 866
35, 494
59, 867
24' 200
14,035
40, 793
25, 095
18,410
10, 531

139, 343

$350, 467
235, 192
158, 948
231, 300
127, 400
365, 102
337, 885
560, 062
551, .500

318, 900
340, 671
345, 980

3, 380, 506
Not sep'td.

Not sep'Ul.

Not sep'td.

532, 901

300, 397
73^, 651

1, 396, 439

3, 913, 467

2, 958, 458

2, 936, 955

3, 601, 489

Total 18G9 Not sep'td.

Not sep'td.

Not sep'td.

From the southern coast.

Silver bul-
lion.

Gold dust. Coin. Totals.

1870.
$7, 930
13,725
30, 305
13,472

186, 543
11, 339
9, 280

10, 697
21,314
21, 747
42, 532
30, 999

$168, 463
73, 430

64, 019
81,001
30, 014

95, 410
85, 430

63, 845
50, 256
49, 508
37, 074
45, 699

$176, 392
87, 155
94, 324
95, 073

216, 562
106, 749
94, 710
73, 542
71, 570
71,255
80, 20G
76, 893

Total 1870 399, 688
Not sep'td.

Not sep'td.

Not sep'td.

844, 548
227, 000
557, 059

1, 090, 440

1, 244, 436

2, 2,-i3, 571
2,304,000
2, 391, 341

Total 1869 Not 8ep't<l.

Not sep'td.

Not sep'td.
Total 1868

CUREENCY MOVEMENT.
The annexed table exhibits the interior and coast-wise receipt.s, (Wells,

Fargo & Co.,) imports foreign, and exports for the year 1868, 18G9, and
1870

:

1868. 1869. ibo.

$51, 173, 955 $49, 286, 474 $42, 874, 746

3, 330, 280 6, 023, 6';7 . 5, 460, 883

Total 54, 510, 235 55, 310, 151 48, 341, 639

35, 444, 395 37, 287, 117 32, 983, 140

19, 065, 840 18, 023, 034 15, 358, 489

TKEASUEE PEODUCT, IMPOETS, ETC.

The receipts of treasure from all sources, through regular public chan-

nels, during the past twelve months, as compared with the same period

in 1869, have been as follows

:

1869. 1870.

$44, 045, 445 $38, 409, 152
5,241,029 4, 472, 594
0, 023, 677 5, 400, 883

55, 310, 151 48,341,629
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The following tabic sliows the value and destination of treasure sliip-

meuts from this port during the past sixteen j-ears, from 1855 to 1870,
inclusive

:

T6ars.

1855
1656
1857
1853
1859
1860 ,

1661 ,

1862
1863
1864
1863
1866
1867
1868
1669
1870

Totals

Eastern
porta.

S38, 730, 564
39, 895, 294
35,531,778
35, 891, 236
40, 140, 437
35,719,296
32, 628, Oil

28, 194, 035
10, 389, 330
13,310, 122

20, 583, 390
29, 214, 891
23, 353, 903
21,463,800
12. 450, 813

13, 443, 295

428, 998, 195

«5, 1S2, 150

8, 060, 289
9, 347, 743
9, 205, 739
3, 910, 930

8, 072, 936

4, 001, 779
12, 950, 140
23, 407, 250
34, 430, 423
15, 432, 039

6, 532, 208

5, 841, 184

5,312,979
II, 841, 812
9, 790, 631

173, 712, 844

Chiua.

J889, 675
1, 308, 853

2, 993, 264
1, 910, 007
3, 100, 736

3, 374, 680

3, 541, 279
2, 600, 754

4, 200, 370

7, 888, 973

0, 903, 552
0, 527, 287
9, 031, 504
6, 193, 995
6, 487, 445

5, 490, 850

72, 581, 219

Panama.

?a3!,207
253, 208
410,929
299, 263
279, 949
300, 819
349, 709
434, 508

2, 503, 290
378, 795

1, 224, 845
511, .'i50

372, 532
640, 000
658, 182

235, 497

9, 104, 431

other
porta.

$128, 129
573, 733
693, 978
173, 779
203, 390
258, 183

9,-), 920
323, 324
505, 607
686, 888

1, 103, 833

1, 548, 437

3, 075, 149

1, B38, 621

5, 839, 805

3, 990, 801

21, 034, 776

Totals.

84,5, 161, 731
50, 097, 434
48, 970, 092
47, 548, 036

47, 040, 402

43, 335, 916

40, 670, 7.58

42,561,761
40, 071, 920
50, 707, 301
4,3, 308, 237

44, 364, 393
41,070,722
33, 444, 395
37, 287, 117

32, 983, 140

705, 431, 895

It will be seen tliat our treasure exports to eastern ports were $983,482
more than in 1809, while those to England decreased $2,051,181 ; also

to China and Panama, $1,393,274 ; to other ports, $1,843,004.

EXPOETS OF GOLD AND SILVER BAES l^EOM SAN FEANCISCO.

[From the Alta Califoruia.]

Gold. Silver.

$24, 995, 524
19,089,943
17, 593, 831

13, 610, 466

8, %2, 148

$12, 985. 1.50

15, 238, 260
13, 903, 093
11, 599, 794
11,073,391

1807
1308
1809

PRODUCT OF QUICKSILVER.

[From the San Francisco Commercial Herald, January 13, 1871. J

1868. 1869. 1870.

Flasks.
25,600
13, 3C0
8,700
2, 100

Flasks.
17,000
10,450
5,000
1, 130

Flasks.
14,000
10, 000
4, 546
1,000

48, 700 33,600 29,540

The exports east and to different countries for 18G7, 18G8, 18G9, and
1870, were as follows:

1807. 1868. 1869. 1870.

FlMl-t.
2,900
1.500

10,011
10, 042
3,800
300
20
280

Flasks.
4,500
3, .WO

17, 785
14, 120

2,500
1,580

20
501

Flasks.
1,500

Flasks.
1,000

11,600
8 000
2,900

300
4

51

4,050
7, OSS
1,300
300

9
41

Total 28,853 44, 500 24, 415 13, 788
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The exports of former years were

—

Tear. Flaaks. Tear. riasks.

900
12, 737
20, 903
27, 103

23,740
27, 202
24, 142

3, 399

In 18C0 9,448
35, 995
33, 747
20, 014
30, 927
42, 409
30, 2o7

•

In ISCl
In 1KC2In 1854

In 1855 In 1863

In 1856 In 1804

In 1857 In 1865
In 1858 ; In 1860
In 1850

These tables show the production from all the mines on the Pacific

slope to be, in 1870, about 4,000 flasks less than in ISd!), while the exports
have been 10,(527 flasks less in 1870 than in the year pr{;ccdiii}i:. The
price a year ago was GO cents, against 00 cents at this date. The pro-

duct of the Redingtou (Quicksilver Mine for the year 1870 has been 4,540
flasks, the company haviugused only one-half of their reduction capacity.

Jt is understood that tlie company is under contract for all the (juick-

silver they produce up to April, 1872, at $40 per flask, and altliougli this

figure undoubtedly affords them a handsome profit, it is not diflicult to

see how, in view of the great advance in quicksilver, (now selling at 00
ceuts per pound, or $08 85 per flask,) they should prefer to produce,
during the remainder of the contract, only the half of their known
capacity, choosing rather to keep in their mine the rich bodies of ore
which they have recentlj' discovered, to be M'orked after the expiration
of their contract, when it will yield tliem at least 50 per cent, more than
If brought to market now. This policy may ojierate rather severely on
consumers, by contributing to enhance the price of quicksilver, but it

cannot be denied that it is a very natural one for the company to imr-
sue under the peculiar existing circumstances. The local sale of quick-

silver for consumption on this coast has been, in 1870, 30 per cent, greater
than in 180!), showing a noteworthy increase, in spite of the largely

advanced pi'ice.

MONTHLY KECEIPTS OF COAL AT SAN FEANCISCO FKOM MONTE DIABLO.

[From tho Alta California January, 6, 1871.]

Tons.

January... 11,174
February 10,917
March 12, 205
April 10, 137
May 11, 04G
Juno 10,310
July 7,912
August 10, 874

September
October . .

.

November

.

December

.

Tons.

11,054
12, 186
10, 178
11. 101

Total for 1870.

Total forl8G9.
129, 701

145, 227

COAL TUADE OF SAN FEANCISCO.

[From tlio Commercial Horald.J

Imports.
1809.

Anthracite, tons 24, 844
Cumberland, tons .' 5,708
Cumberland, ca.sks 11,055
English, tons , 17, 380

H. Ex. 10 34

1870.

21, 320
4, 012
0, 037

31, 190
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1869. 1870.

Sydney, tons
75,

1 43 8?, 982
Chili, tons 1,11-1 7,350
Yanconver Island 14, 880 12, (540

Bellingham Bay, tons 20,552 14,355
Mt. Diablo, tons

148,

722 129, 7(il

Coos liiiy, tons
14,

824 20, 507

• Specified on the tcayfrom domestic AtJmitic ports. I

December 31, 1S09. 1870.

Tons 1, 2(JG 2, 4G4
Casks 2, 43(i 890

Under the general depression which has characterized our leading
industries for the past year, our coal trade has maintained itself more
successfully than wc, perhaps, had any right to expect. In our review
of the marlcet for 1809, we noted the extraordinary import of Sydney,
which set in upon us in the last quarter of that year, depressing in au
unusual degree the nmrket, both of coal and tonnage. This extraordinary
import has been more than maintained during the year 1870, producing
like results, even in a more marked degree. AVitliin our recollection

prices never before touched the ligures which liave ranged through the
past year; and, as a result, importers complain of heavy losses, and
ship-owners of unremunerative rates. Upon the whole, however, our
domestic mines seem to have maintained themselves remarkably well.

Coos Bay shows au increased production of nearly 50 per cent., and
though Bellingham Bay shows a decrease of some 33 per cent., in con-
sequence of the interruption of work at the mine incident to important
improvements which were in progress, the agent assures us that the
demand for this coal has been largely in excess of the supply, iu)twith-

standing the low prices of other favorite varieties for domestic purposes.
We also learn the company is now in fine working order, and expect
for the tuture to keep the nuuket fully supplied. Our domestic steam
coals, from Mount Diablo, seem also to have maintained themselves
with gratifying success. We note that the Black Diamond Company
has disbursed its dividends I'egularly through the year, notwithstanding
the depression of prices and a somewhat diminished production. The
aggregate import and production for the year shows but a small api)arent
increase of about 2,000 tons; but, as the calorific power of our imiwrted
coals is generally estimated to be about a third greater thau that of our
domestic juoduction, the excess of 20,000 tons of the former is equivalent
to about 35,000 tons of the latter in actual consumption, and, therefore,

more than accounts for the decrease in the production of our domestic
coals for the year. It is proper to note that for the lirst half of the
year mining operations wei-e cai-ried on in the Corral Hollow District,

which supplied, as we learn from one of the own(!rs, some 3,000 tons to
the Western Pacific Bailroad and Stockton. "We have, therefore, added
this amount to the total product of domestic coals, as given in our
detailed tabular statement above. There has also been some coal
brought from the liocky Mountains, which is said to be a fine article

for domestic purposes ; but as to the amount brought, we have no
figures. Classifying the vai'ious varieties as foreign, eastern, and do-

mestic, and reducing Cumberland casks to tons at the rate of 1,000
pounds each, we submit the annexed comparative statement for the
pajt five years

:
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1SC6. 18G7. 1803. 1809. 1S70. Totr.ls.

Tom.
74, 500
23, r.oo

93, 500

Tons.
04. 000
Hi, 500

le4, 500

Tom.
93, 000
3a, 700

157, 000

Tom.
100, 000
38, COO

184, 100

Tons.
133, 108

30, 82'J

167, 183

Tons.
47.5. fiSS

167, 120

720, 283Domestic

Total 100, 500 251, 000 283, 700 331, 7C0 333, 171 1, 380, 071
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A.
Page.

A. Ackcrford, Calaveras Comity, Califoiuia 35
Abellino, luyo County, Calil'oiuia 24
Aburulaiicia, Inyo County, California 21,22,24
Accidental, Yavapai County, Arizona 250
Ada Gosaage, Elko County, Nevada 145
Adellia, Sierra Couuty, California I'O

Aerolite, White Pino County, Nevada 157
Alabama, VVliite Pine Couuty, Nevada 157
Alaska, Iluniboldt County, Nevada 140
Alaska, Siena County, California 48
Albert Lazy, Calaveras County, California 3(5

Alcran, Mojavc County, Arizona 202
Alt^xander & Co., Calaveras County, California 30
Alleghany, Sierra County, California 91
AUoyhany Consolidated, Sierra County, California 9'i

Alliance, Gilpin County, Colorado 297
Allison, Owyhee County, Idaho 188, 190

Ali)ha, Humboldt County, Nevada , 134
Alpha, Inyo County, California 22,23
Ali^ha Consolidated, Washoe County, Nevada 108, 110
Alps, Gilpin Couuty, Colonulo 283,297
Alta, White Pine County, Nevada 101
Alta No. 3, Nev.ada County, California 45
Alturas, Plumas County, California 50
AuKulor, Anuulor County, California 37
Amazon, Lincoln County, Nevada 174
Anu'ricau, Storey County, Nevada 104
American Company, Nevada County, California 74
American Eagle, Nye Couuty, Nevada 130
American Flag, Gilpin Count}', Colorado 288,297,313
American Flag Ex., Gili)in County, Colorado 297
Andrew, Gilpin County, Colorado 309
Audrew Jackson, White Pino Couuty, Nevada 101
Angel's, Calaveras County, California 35
Antietam, Mojavo County, Aiizoua 263
Antone, Yuba Couuty, California 48
App, Tuolumne County, California 33,531
Arctic, Lander County, Nevada 116
Argenta, Elko County, Nevada „ 14.5

Argenta IjScelsior, Elko Couuty, Nevada 145
Argenta Extension, Elko Couuty, Nevada 145
Argentuni. Elko County, Nevada 115
Arizona, Humboldt Couuty, Nevada ; 1.34, 141
Arizona, Nye County, Nevada 128
Arnold, New Mexico 284
Asteroid, Inyo County, California 21,22,23
Astor, Clear Creek County, Colorado 288, 310
Astor, Yavapai Cimnty, Arizona 240
Atlanta, Altinas County, Idaho 202
Atlantic, Gilpiu Couuty, Colorado 297
Atturas, White Pine County, Nevada 159
Auburn, Humboldt County, Nevada 140
Aurora Consolidated, White Pino County, Nevada 159
Aurora North, White Piue Couuty, Nevada l.')7

Aurora South. White Piue County, Nevada 155, 157, 159
Aurora West, Land<>r County, Nevada 115
Autumn, White Piue County, Nevada 1.59

Autumn No. 2, White Piue County, Nevada 1G2
Avalanch, Humboldt Couuty, Nevada 133 •

Aztec, Yavai)ai County, Arizona 244
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B.

Pago.

Bacy, Lander County, Nevada 119
Badger Hill, Nevada County, California 7G
Badger Hill, White Pine County, Nevada IGl
Badges, Lander Couuty, Nevada IIU
Bailey, Lander Couuty, Nevada 116
Balver, Clear Creek County, Colorado 288, 1'.KJ

Baker, Lander County, Nevada 11(5

Baker, S. C, Lauder County, Nevada IIG
Balbec, Liucoln Couuty, Nevada 175

'

Baldy Green Mandago, White Piuo County, Nevada 1G2
Balk'uciana, Yavapai Couuty, Arizona 241
Balviniore aud Colorado, Gilpin County, Colorado 309
Bandera, Inyo County, California 23
Banner State, White Pine Couuty, Nevada 159
Barry, Frank & Co., Calaveras Couuty, California "5
Batchelder, J. B., Plumas County, California ;

Bates, Gilpin Couuty, Colorado 288,290,297,303
Bates-Hunter, Gilpin County, Colorado 30G
Battle Mountain, Humboldt County, Nevada . .'. 102
Baxter & Crispin, Gilpin Couuty, Colorado 283
Beck, H., Deer Lodge Couuty, Montana 207
Bedrock Tunnel Company, Nevada Couuty, California 74
Belcher, Storey Couuty, Nevada 96, 103
Belcher, Segregated, Storey County, Nevada 103
Belfast, Yavapai County, Arizorui 216
Belle Peck, Owyhee County, Idaho 190
Belleville, Sau Bernardino Couuty, California 13
Belmont, Clear Creek County, Colorado 316
Belmont, Iiiyo Couuty, California ...^ 'ii

Bench, Gilpin County, Colorado 297
Ben Franklin, Mojave County, Arizona 2G1
Benton, Yavapai Couuty, Arizona 247
Benton Cortes, White Piuo County, Nevada lf,0

Berlin, Lander County, Nevada IIS, 117
.Berry, Gilpin County, Colorado 297
Berry, Laudc^r County, Nevada 116
Big Bilk, Lauder County, Nevada 119
Big Bug, Y'avapai County, Arizona.' 251
Big (Jiaut, Klko Couuty, Nevada 151
Big Treasure, White Pine Couuty, Nevada I(i2

Billy Pointer, Yavapai Couuty, Arizona 249
Biughampton, White Pine County, Nevada Kil
Birdseye Creek Company, Nevada County, California 62
Bismarck, Slojavo Couuty, Arizona 263
Bismuth, White Pine Couuty, Nevada 101

B. K. Thorn & Co., Calaveras County, California 35
Black Chief, Yavapai County, Arizona 244
Blackfoot, lieer Lodge Couuty, Montana 203
Black Hawk, Gilpin County, Colorado 301
Black Jack, Esmeralda Couuty, Nevada 175
Black .Tacket, White Pino County, Nevada 1.59

Black Letlge, Lauder County, Nevada •. IIG, 117
Black Sulphuret, Esmeralda Couuty, Nevada 175

,
Black Thorn, White Piuo County, Nevada KO
Blair, White Piuo Couuty, Nevada 159
Blazing Star, Clear Creek Couuty, Colorado 289
Blood & Co., White Piuo Couuty, Nevada 162
Blue Bell, Elko Couuty, Nevada 147
Blue Bell, Mojave County, Arizona 263
Blue Cloud, White Pine Couuty, Nevaxla 1G2
liiue Eagle, Liucolu Couuty, Neva<la 174, 175
Blue Gravel, Yuba County, California ...i 48,71
Bine Jacket, Elko Couuty, Nevada 149
lilue Jacket, Owyhee Couuty, Idaho 190
Bhie Point Gravel Companv, Yuba County, California 68, 70

, Bobtail, Gilpin County, Colorado 288, 294, 296, 297, 293
Bomig & Co., Calavenus Couuty, California 35
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Bonaparte Hill, Alturas County, Idaho . .
* 202

IJouokell & Co., Calaveras County, California ;>!)

liDiUdci' County, Douldcr County, Colorado 3'J7

I'xiunty, White' Pino County, Nevada , IHI

J!onrbou, Nevada County, California ~'J

liourbon. White Piuc County, California

]!ox Elder, Yavapai County, Arizona... 243
liradshaw, Yavapai County, Arizona 2-14

I'landou, Yavapai County, Arizoua 210
Brick, Beaver Head County, Jloutaua 212
Brij;adicr, Elko County, Nevada 149

Brifjgs, Giljiin County, Colorado 'Mi
Brogan & Co., i'lacer County, California „ to
Bromide, Whi te Pine County, Nevada , . . . ICO
Bronze, Yuma County, Arizona 2()9

Brother Conover, White Pine County, Nevada liio

Brown, Clear Cr(«k County, Colorado 288, ;Uij

Brown, New Mexico 284
Brown & Co., Nevada County, California (-2

Brown Brothers, Nevada County, California 40
Brown, E. J., White Pine County, Nevada KiO
Broom Ranger, White Pine County, Nevada 100
Brush Creek, Sierra County, California 48
Buckeye, Elko County, Nevada 145
Buckeye, Lauder County, Nevada 117, liO
Buckeye, Mariposa County, California ;U
Buckeye, Plumas County, California .">0

Buckeye, Sweetwater Coiinty, W^voming 3115

Buckeye, Yuma Couuty, Arizona 2/2
Buckeye or Hancock, Mojavo County, Arizona 2152

Buckeye No. 2, Alpine County, California 52
Buckeye Hill Company, Nevada County, California 74
Bnel North Star, Lauder County, Nevada 112
Buena Vista, Humboldt County, Nevada VSi
Buena Vista, Inyo County, California 24
Buena Vista, Nevada County, California 40, 15

Buena Vista, Yavapai Cojiuty, Arizona 25G
Buena Vista, Yuma County, Arizoua .' 2()9

Bullion, Alpine Couuty, California 52
Bullion, Storey County, Nevada 93,10:!

Bullwhacker, Lauder Couuty, Nevada 119
Bully Bucno, Yavapai County, Arizona 243
Bunker Hill, Clear Creek County, Colorado 2f8
Burke, Lincoln Couuty, Nevada 1G4, 175
Burning Moscow, White Pine County, Nevada Itil

Burro. Yavapai County, Arizoua 240
Burroughs, Gilpin County, Colorado 288,294,296, 307,309
liurton, Gilpin Couuty, Colorado 297, 298
Buster, Elko Couuty, Nevada 149
Butter Cup, L.auder County, Nevada 119
Butter Cup, White Pine County, Nevada 1.'.9

Butts &, Co., Nevada Couuty, California 45

C.

Cahle, Deer Lodge County, Montana 200
Cadiz, White Pino County, Nevada Itil

Cadiz No. 2, White Pino County, Nevada I(i0

Cahill, .John & Brother, White Pine County, Nevada loO
Caledonia, Storey County, Nevada 103
Calhoun, Gilpin County, Colorado 2'.»7

California, Elko Couuty, Nevada 140
California, Gilpin Covuity, Colorado 283,294,313
California, White Pino Couuty, Nevada 159
California, Yavapai County, Arizona 247
Campbell, Black & Co., Siioshone Couuty, Idaho 203
Camp Grove, Gilpiu County, Colorado 294,297
Candelaria, Inyo County, California 22,24
Cauou Creek, Placer Couuty, California 37
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Page.

Canton, Gilpin County, Colorado 297
Capital, Clear Creole County, Colorado . 289
Capital, Yavapai County, Arizona 24"2

Carbpnato, Wliite Pino County, Nevada ir>8

Cariboo, lioulder County, Colorado liSG

Cariso, Sweetwater County, Wyoming 3I{4

Caroline, White I'iue County, Nevada 1(10

Carrie Shields, Swcetvifater County, Wyoming 3:i4

Carrol, J. & Co., Siskiyou County, Calil'ornia .'j4

Carrolton, Gilpin County, Colorado 297
Carson & Os;;ood, Trinity County, California 51!

Carter, Uonlder ("ounty, Colorado 328
Carter, Lander County, Nevada 116
Cashier, Clear Creek County, Colorado 288, 310
Castle Dome. Yuuia County, Arizona 272
Casto Hill, Giliiin County, Colorado 315
Cedar, Nye Counly, Nevada 130
Cedar Springs, lil Dorado County, California 38
Cement Hill, Nevada County, California 45,79
Central, Elko County, Nevada 117
Central, Lander County, Nevada 121
Central Paeilic, Humboldt County, Nevada.... 137
Challenge, Yuma County, Arizona 2(i7

Champion, Lander County, Nevada 118, 120
Champion, White Pine County, Nevada 157
Chaparell, White Pine County, Nevada 1G2
Chaparral, Yavapai County, Arizona , 254
Charles and Therese, White Piuo County, Nevada KiO
Charter Oak, White Pine County, Nevada 1.59

Charles Claeklin & Co., Calaveras County, California 30
Chase, Yava)iai County, Arizona 239
Chatauque. Snmniit County, Colorado 331
Cliattahooehee, Yavapai County, Arizona 247
Cherokee, Butte County, California 50
Chester, White Pine County, Nevada 117
Chevall, Inyo County, California 22
Chicago, Alpine County, California 52
Chicago, Lander County, Nevada 116
Chihuahua, White Pine County, Nevada 159
Chipnuud<, Owyhee County, Idaho 190
Chloride, Sununit County, Colorado 330
Chloride, White Pine County, Nevada 159
Chloride, Yavapai County, Arizona 239
Chloride Flat, White Pine County, Nevada 101
Chollar, Storey County, Nevada 104
Chollar, Lynch, Storey County, Nevada 104
Chollar-Potosi, Storey County, Nevada 93, 100, 103
Christmas Hill, Nevada County, California 84
Cisler, Gilpin County, Colorado 297
Clark, W. H., Grant County, Oregon : 177
Clark-Gardner, Gilpin County, Colorado 297,308
Cliir, White Pine County, Nevada 101
Clift, Clear Cri-cik County, Colorado 316
Clyde, White Pino County, Nevada 102
Co.'iley, Gilpin County, Colorado 288,315
Cohaleo, White Pine County, Nevada IGl
Coin, Clear Creek County, Colorado 310
Coin, Humboldt County, Neva<la 140
Coley, Smnniit County, Colorado 330
Coley, (Guibor's ex.,) Summit County, Colorado 331
Colleen Bawn, Wliite Pine County, Nevada 100
Colorado, Gilpin County, Colorado 309
Colton, Gil])in County, Colorado 297
Columl)ia, Boise County, Idaho 192
Columbia Hill, Nevada County, California 77
Combination, White Pine County, Nevada 100
Comet, Clear Creek County, Colorado 316
Comet, Lincoln County, Nevada 170
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Paso.

Coniinorcial, (lilpin Comity, Colorado 298
CoiuDioiiwoalth, Ch'ar Creole County, Colorado 289
C'ouistock, Boulder Couuty, Colorado 32rf

Comstock, Summit County, Colorado 3-J9

Confidence, El Dorado County, Caliloruia 38
Coulidenco, Storey County, Nevada 101
Conger, Uoulder County, Colorado 3-J8

Cout;ress, Clear Creek County, Colorado 289
Coulee, Gilpin County, Colorado 309
Conly &. Powel, Plumas County, California 50
CoiKjueror, Clear Creek County, Colorado 289
CoiKjuest, Yuma County, Arizona 2(i8

C'onsolidateil Chloride, White Pine County, Nevada 108
Consolidated Chlorido Flat, White Pine County, Nevada 159
Consolidated Virginia, Storey County, Nevada 103
Constautia, Yuma County, Arizona 2()8

Constitution, White Pino County, Nevada Kil
Cook County, GUpin County, Colorado 297
Coombs, Grant & Co., Nevada County, California 40
Cooper, Gilpin County, Colorado 297
Copper Canon, Hinnboldt County, Nevada 133
Cordoza, E. S., White Pino County, Nevada Kil
Corduroy, Owyhee County, Idaho 190
Cornucopia, Y'avapai County, Arizona 256
Corouel, Inyo Couuty, California 23
Corse, Lander County, Nevada .* 116
Corydon, fiilpin County, Colorado 297
Crawford County, Gilpin County, Colorado 297
Cream City, White Pine County, Nevada 102
Crehr A- Co., Calaveras County, California ;{5

Creole, Lincoln Couutv, Nevada 107
Crescent, Elko Conuty, Nevada 145, 146
Crescent, Lincoln County, Nevada 175
Crescent, I'lunnis Couuty, California 51
Crescent, White Pino County, Nevada 101
Crown Point, Elko Comity, Nevada 145
Crown Point, Storey Couuty, Nevada 93. 103
Crystal, El Dorado County, California 38
Crystal, Humboldt County, Nevada i:!6

Cumberland. Humboldt County, Nevada 133
Cutter, White Pino County, Nevada 159
Cyclop, Yavapai Couuty, Arizona 241

D.

DollarLidc, Lander County, Nevada 115
Daney, Storey County, Nevada 103
Daniel Webster, Mojave County, Arizona 263
Darby, Mojave County, Arizona 263
Date Creek or Gnomo, Yavapai County, Arizona 2.56

Davenport & Co., El Dorado County, California 38
Davis, Calaveras Couuty, Caliloruia 35
Davis, White Pine County, Nevada 159, 102
Day tt Harvey, Deer Lodge Couuty, Montana 207
Deadwood, Yava^iai County, Arizona 250
Deep Channel, El Dorado County, California 38
Delaware, Gilpin Comity, Colorado , 288
Dell. White Pine County, Nevada 161

Del Jlonte, Esmeralda Couuty, Nevada 175
Del Norte, Del Norte County, California .54

Delmonico, White Pino County, Nevada 1C2
Del Pa.sco, Y'avapai County, Arizona 244
Delphi, Kern County, California "-^8

Demerara, Lincoln County, Nevada 174, 175
Derby, White Pine County, Nevada 159, 162
Des Moines, Gilpin County, Colorado 298
Do Soto, lluuiboldt County, Nevada 134, 141.

Dexter, Yavapai Couuty, Arizona 246
Diamond, Jett'erson County, Montana 210
Dick Eagan &. Co., Giant Couuty, Oregon 177
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Dickinson, White Pino Connty, Nevada 162
Dives, Clear Creels; County, Colorado 288
Dividend, Yavapai County, Arizona 254
Dixie, Doer Lodge County, Montana 207
Domingo, Wliite Pine County, Nevada 159
Don Juan, White Pino County, Nevada KU
Don Santiaj^o, Yuma County, Arizona 272
DorclK'ster, Gilpin County, Colorado 297
Double Kafjle, Wliite Pino County, Nevada 1()2

Doyle &. Co., Whit« Pino County, Nevada 117
DronuMlary, Nevada Coilnty, Calil'ornia 44
Dysart, Summit County, Colorado y:!l

E.

Eagle, Plnnias County, California 50
Kagle, Tuolumne County, California 33, 5;)1

Earl, White Pine County, Nevada 159 '

East Boston, Gilpin County, Colorado 2d8
East Star, Lander County, Nevada 121
Eberhardt, White Pine County, Nevada ; 155, 157, 159
Eclipse, I lund)oldt County, Nevada 136
Eclipse, White Pino (bounty, Nevada 159
Eddy (W. M.) & Co., Nevada County, California 73
Egyptian, Giljiin County, Colorado 297
El Dorado, Gilpin County, Colorado.^ 288
El Dorado, Nye County, Nevada 128
El Dorado, White Pine Coiuity, Nevada IfiO

El Dorado South, Nye County, Nevada 128
Elijah, White Pino County, Nevada 158
Eliza, Ynnia County, Arizona 207
Elko, White Pino County, Nevada IGl
Eniersloy, White Pine County, Nevada 102
Emigrant, White Pino County, Nevada 15(5, 159
Ennna, Little Cottonwood Canon, Utah 218,219
Empire, Gilpin County, Colorado 297
Empire, Humboldt County, Nevada 140
Empire, Nevada County, California 43, 46
Empire, Storey County, Nevada 103
Empire, White Pine County, Nevada 159
Empire Flat, Y'uma County, Arizona 207
Emporium, White Pine County, Nevada 159
Empress Josephine, White Pnie County, Nevada 161
Enterprise, Giipin County, Cohnado 297
Enterprise, Inyo C<mnty, California 24
E Pluribus Unum, Clear Creek County, Colorado 2s8
Ecjnator, Clear Creek County, Colorado 316
Erie, White Pino County, Nevada 161
Esmeralda, Lander County, Nevada 121
Kspinosa, Yavapai County, Arizona 247
Etna, Humboldt County, Nevada i;!8

I'Jtna, Siskiyou County, California 54
Eugenia, Yavapai County, Arizona 251
Eunice, White Pine County, Nevada • 162
Eureka, Gilpin County, Colorado 298
Eureka, Los Angeles County, California 28
Eureka, Nevada County, California 40,46
Eureka, Nye County, Nevada 130
Eureka, Plumas County, California 50
Eureka, White Pine County, Nevada 1-59

Enrcka, Y'avapai County, Arizona 250
Eureka Consolidated, Lander County, Nevada 120
Eva, lioulder County, Colorado 328
Evening Star, White Pino County, Nevada 159
Everett, (ireen Campbell, Madison County, Montana 211
Ever.sall & Co., Nevada County, California 79
E. Williams, Nevada County, California 39
Excelsior, El Dorado County, California 38
Excelsior, Gilpin County, Colorado 297
Excelsior, Lincoln County, Nevada 170, 172

Jiiche(iuer, Alpine County, Califoi-nia 52



INDEX OP MINES. 539

F.

Vngo.

Fairfield, Gilpin County, Colorado 28S, 29 }, !2',17

Fiiirview, Gilpin County, Colorado :U5
Fairwcll, Wliit.o Pino County, Novadii IGO
Fulls, El Dorado County, California 33
Fashion, Sierra County, California 47
Favre, Suinniit County, Colorado 3oO
Fay, White I'ino County, N(^vadii 157, lO'i

Featherstono, White Pine County, Nevada 108
Fepuey, Wliito Pino County, Ncviida 102
Federal, Clear Creek County, Colonwlo , 288, lUO
Field, Gilpin County, Colorado ;!0l

Fifteenth Amendment, Elko County, Nevada 149
Fiunegan Comi)an5', Calaveras County, California 33
First National, Gilpin County, Colorado 309, 31'2

Fisk, Gilpin County, Colorado 294,297,302
.

Fisher & Chapman, Trinity County, California 53
Flack, Gilpin County, Colorado 2S8,294, 313
Flag, Yavapai County, Arizona 247
Fletcher, White Pino County, Nevada 161
Flint Peabody, Mai iposa County, California 'i'i

Flora Temple, Yunui County, Arizona 272
Florida, Lander County, Nevada • 116,117

,
Florida, (west,) Lander County, Nevada 117
Flowery, Washoe County, Nevada 103

Flyiuf; Cloud, White Pine C(uinty, Nevada 153
Foible, H., Trinity County, California 53
Foote and Simons, Gilpin County, Colorado 288,293
Forks, Gilpin County, Colorado 313
Found Treasure, Elko County, Nevada 149
Fountain Treasure, Elko County, Nevada 147
Franklin, Cle.ir Creek County, Colorado 283
Frauklin, Humboldt County, Nevada 140
Franklin, Inyo County, California 23
Frank Ruland, \Vhito Pino County, Nevada ^. 102
Frank Tor])ey &, Co., Nevada County, California 40
Frazier, White Pino County, Nevada 161
Freeland, Gilpin County, Colorado 293
Freiluirsh No. 1, Inyo County, California 21,22,24
Freiburj;h No. 2, Inyo County, California 24
Freibnrgli No. 3, Inyo County, California 24
French, Nevada County, California 79
French, W'hite Pino County, Nevada l.")7

Front, Inyo Couuty, Califoruia 21

G.

Gaid & Orr, Plumas Connty, Califoniia 50
Galena, Gilpin County, Colorado 297
Galena, Humboldt Count}', Nevada 133

Galena, Yavapai County, Arizona 2.53

Gardiner, Gilpin Connty, Colorado 288,294,297,307
Garret & Co., Calaveras Couuty, California " 35
Garrison, Lander County, Nevada 110

Gem, Lander County, Nevada llti

Genenil Gregg, White Pine County, Nevada 153

General .Jackson, Clear Creek County, Colorado 2^
Gcnnesee, White Pino County, Nevada 102

German, Gilpin County, Colorado 288,297

Germania, White Pino County, Nevada 157, Kil

Gilham, Macaidey & Co., Nevada County, California 40
Gilky, White Pine Couuty, Nevada - HiO

Gili>in, Clear Creek County, Colorado 288, 316

Gil)>in, Gilpin County, Colorado 2<i8, 315

Gimletville, Oregon 182

(Jlacier, White Pino C<mnty, Nevada 15!)

Gleason, O'Neil & Co., Calaveras County, Califoruia 35
Globe, Alpine County, California [>I

Guouic or Date Creek, Yavajjai Couuty, Arizona " 256
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Taste.

Goab, SieiTii County, Califoniiii 48
(iodwiii, L!ni<lcr C'cmnty, N(^V!i(la llfi

(iolcoiida, lhiiiil)i)I(lt. Coiiiity, Noviula 133

Golcoiidii, Iiiyo County, Calilorniii S37

Gold liliiiy, Siorra County, California 48
.Coldcn Chariot, Owylioo County, Idaho 108,188, 189

Goldi'n Gate, lioiso County, Idaho 192
'(iolden Gati', CalavcnvS County, California 31)

Golden Gate, I'lacw County, California 38
(ioldiMi Rulo, Tuolumne County, California 33, 34, 531
Golden Wedjje, (iilpin County, Colorado 897
Gold Hill, lioisi! County, Idaiiot. 191

Gold Hill, Gilpin County, Colorado 309
(Jold Hill, Nevada County, California 4f>

Gold Hill, Storey County, Nin nda 101, 103

Gold Hill, White PineCimuty, Nevada..... 159
(told Jlounlaiu, Esmeralda Connty, Nevada 175
(!old Mountain Company, Calaveras County, California 35
(Joldsliorrow, Gilpiu County, Colorado 2i)7

Good Sannuitan, IIuinlHddt County, Nevada 140
Goodsps ed & Co., Nevada Connty, California 46, 8i
tioodu in, Yavaiiai County, Arizona S!41

Gorilla, White I'ine County, Nevada KiO

Go.sliiif; Kavine, I'lacer County, Calit'ornia 37
Gould and Curry, Mojavo Connty, Arizona 2()5

Gould and Curry, Storey Connty, Nevada i 93,96, 103

Graee, Gilpin County, Cohnado 297
Grand Islaml, licmlder County, Colorado 328
Grand I'oder, Inyo Connty, California 22
(irant, Klko County, Nevada 115
Grant, Gilpin County, Colorado 298
Grant, Lander County, N(!Vada 116,121
Gray Kash^, IJoine County, Idaho 192
(ireat Eastern, Elko Connty, Nevada 145
(Jreat Eastern, Lander County, Nevada 117
(ireat Valley, White I'ino County, Nevada 1()2

Greely, S. E., White Tine ConnVi Nevada 159
Green Discovery, lialier County, (iregon 179
Greenhorn, Nevada County, California ^ 45,46
Gregory, (iilpin County, ("olorado 288,294,296,297,302
Gregory, ((consolidated,) (iiljiin (Jonnty, Colorado 302
(irefjory, (2d,) E.K., Gilpin County, Colorado 298
Grev Ea/;le, Elko Connty, Nevada 115
Gril'iitli, Clear Creek County, Colorado 298,316,318
Grizzly Hill, Nevada Connty, California \.. 76
Ground I loj;, Gilpiu Connty, Color.ado 297
Growl and (io, IJoise County, Idaho 192
(i. T. (Mark, Summit County, Colorado 330
Guadalupe, Inyo County, California 24
Guaynuis, Inyo Connty, California 21,22,24
Gunboat, I5aker Connty, Oregon ^ •. 178, 185
Gunnel, (iilpin (,'ounty, Colorado 288,296
(innnel Hill, (iilpin County, Colorado 315
Guthrie, Clear Creek County, Colorado 288
Gwiu & Coleman, Calaveras County, California 36

H.

Hagan, Yavapai Connty, Arizona 247
Hale & Norcro.ss, Storey County, Nevada 93,97, 103
Ilalstead, A. W., Uutte Comity, California 50
Ilaneoek or Buckeye, Mojave Connty, Arizona 2()2

llardiujj; & Dicknuin, Lander County, Nevada 116
Harkness, Placer (Jouuty, California 37
Harney Uros., Trinity ('ounty, California 53
HarpendingJ New Mexico 284
Harriet Lane, London County, Nevada 116, 117
Harrison, J. H., Shasta Ccunity, California 53
Harsh, Gilpin County, Colorado 297
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Hartwell, White Pine County, Nevada 160
Ilaskiiis, Ehlers, and otliors, Lassen County, California 55
llavilar, El Dorado County, California 38
Hawk Eye, Sierra County, California 47
Hawkins &, Co., Trinity County, California 53
Hayes & Co., Nevada County, California 45
Hayes, Johnston & Co., Nevada County, California 40
Hayner & Co., Tuolumne County, California ;i3

Hemlock, White Pine County, Nevada 159, IGl
Henry Clay, Yavapai County, Arizona 249
Henry, Craddock & Co., Nevada County, California 79
Henry Connelly, Calaveras County, California 35
Herkimer, Clear Creek County, Colorado 316
Heslep, Tuolumne County, California 33,34,531
Hidden Treasure, Gilpin County, Colorado iiSS, 313
Hidd<!n Treasure, White Pino County, Nevada 155, 157
Hidden Treasure, (Consolidated.) White Pino County, Nevada 103
Hidden Treasure, (Original,) White Piue County, Nevada 108, 159
Highland, Clear Cre(!k County, Colorado 289
Highland, Lincoln County, Nevada 175
Hindoo, \Vhito Pino County, Nevada , 159
Hite, Mariposa County, California 32
Homestake, Yavapai County, Arizona 241
Homo Ticket, Lander County, Nevada 119
Homeward Bound, Lander County, Nevada -• 116
Honeycomb, Shasta County, California 53
Hook and Ladder, El Dorado County, California 38
Hoosier, Gilpin County, Colorado 298
Hoosier State, White Pine County, Nevada IGl
Hope, Elko County, Nevada 149
Hope, Nevada County, California 40, 45
Hope Gravel, Nevada County, California 79
Hopping, W. E., Shasta County, California 53
Howard, White Pino County, Nevada 160
H. Q. and E. W. Roberts, Nevada County, California 40
Huber, Gilpin Couuty, Colorado 297
Hull, J. C, White Pine Couuty, Nevada 161
Humphrey, Elko County, Nevada 152
Huiip & Co., Trinity County, California 53
tlusiek. Lander County, Nevada 119
H}-delauff Ground, Nevada County, California 82
Hydraulic Mines, Smartsville, California 68
Hyko, Lincoln County, Nevada 174

L

Iceberg, White Pine Connty, Nevada 159
Ida Elmore, Owyhee Countv, Idaho 108, 188, 189
Idaho, Alturas Connty, Idaho 202
Idaho, Boulder Connty, Colorado 327
Idaho, Elko County, Nevada 146
Idaho, Nevada County, California 43, 45, 46
Idaho Extension, Elko Caunty, Nevada 146
Hlinois, Gilpin County, Colorado 288,297, 307
Illinois, Lincoln Connty, Nevada 175
Imperial, Alpine Couuty, California 52
Imperial, White Pine County, Niivada 161, 163
Imperial, Storey County, Nevada 93,99,103
Imperial, Washoe County, Nevada 103
Incas, Lincoln Connty, Nevada 174
Independence, Nevada County, California 40
Independence, Sierra County, California 48
Iinlependence. Y'avapai County, Arizona 254
Indiana, Boulder County, Colorado 328
Indiana, White Pino County, Nevada 156
Indiana Hill, Placer County, California 37
Indiana Hill Cement Company, Placer Couuty, California 86
Industry, White Pine County", Nevada ' 159
lumal, Lauder Couuty, Nevada 116
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IiisUi]), Trmr.boldt Connly, Nevada IX
lone, L;inil(M- Coiinly, Nevada 1'21

Iron-clad, Wliito Pino Comity, Nevada '. 157
lioii-clad, .Tcllersoii County, Montana 210
Iron IvimI, Madison County, Montana 211
Isaac, Wliito I'ino County, Nevada.' I'S
Isal)elle, Wliito Pino County, Nevada 117, 159

IXL, Aljiiuo County, California 52

J.

Jackson, Lander County, Nevada 109, 120

Jeff'crscni, (iiljiin County, Colorado 297
Jefferson, Humboldt County, Nevada I'Vi

JeHerson &. Co., Tuolumne County, (.'alifornia 33
Jennie A., Wliite Pine (lounty, Nevada 156, 157

Jerry Caujildin, White Pine County, Nevada IfiO

Joo Potts, White Pino County, Nevada 160
J(din Haelinian, Calaveras County, California 35
John F. Henry, Calaveras County, California 36
Johnson, Elko County, Nevada 147
Johnson & Co., Nevada County, California 79
Johnston, Gilpin County, Colorado 283
Jo. Jauu; Lander County, Nevada 116
Jo. Lane, 2d class. Lander County, Nevada 116
Jones, Gilpin County, Colorado 288, 294
Josepliine, Giljiin County, Colorado 293
Jo.sepliine, Mariposa County, Calilornia 29
Jos<^phine, White Pino County, Nevada ICO
Joseph Lafay, Calaveras County, California 35
Jo. Thatcher, lioulder County, Colorado 328
Judkins &. Ke,llo<::, Plumas County, California 51
Julia, Storey County, Nevada 103
Junction, Clear Creek County, Colorado 316
Ju.stice, Storey County, Nevada 103, 106

K.

Kalcsecd, Nevada 117
Kangaroo Hill, Yuma Conntv, Arizona 267
Kau.sas, Gilpin County, Colorado 288,294,297,307
Keetiu};, Jeil'erson County, Montana 210
ICeller, White I'ine County, Nevada 160
Kelley, liaker County, Oregon 178
Kolley &. Co., Plumas County, California , 50
Kelly, Lander County, Nevada 116
Kennedy & Co., liutte Country, California 50
Keuney, Lander County, Nevada 116
Kent County, Gilpin County, Colorado 294,297
Kentuck, Storey County, Nevada 99, 103
Kentucky, Uoulder County, Colorado A. 328
Kerl & Co., Trinity County, California 53
Kern Kiver, Kern County, California 28
Keystone, Amador County, California 37
Keystone, Elko County, Nevada 115,145
Keystone, Nevada County, California 79
Kilioek, Lauder County, Nevada 116
King, Gilpin County, Colorado 297
King Company, ISoisc County, Idaho 193
lungsley, Whito Pino Conntv, Nevada 162
Kingston, Gilpin County, Colorailo 288,297
Kip, Gilpin County, Cidorado 288,297
Kniitkerljockor, Inyo County, California 24
Knickerbocker, Sierra County, California 91
Kuowles, Yuma County, Arizona 267
Knox, Tuolnuino County, California 34
Kuox &. Asborue, Lake County, California 15
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L.

Lacrosse, Ciljiin County, Colorado :509

Lady Bryan, Storey County, Nevad.a 10:!

La Espwranza, Kern County, California 'J.8

Lake Superior, Clear Creek County, Colorado Sid

Lander Hill, Lander County, Nevada Ill

Lane & Fidler, Lander County, Nevada llli

Lane & Fuller, 2d class. Lander County, Nevada llo

La PrinuTa, Inyo County, California v
Larger, John, Inyo County, California 17

Last Chance, Wliitc Pino County, Nevada l.'O

Latham, Elko County, Nevada
Lawyer, Boise County, Idaho 19"2

Leavenworth, Gilpin County, Colorado 21)7

Lcekernian &. Co., Calaveras County, California ;l.')

Locup Diggings, Phuuas County, California 50

Lee & Co., D(!l Norte County, California 54

Lee and Scott, Pinui County, Arizona 27:!

Leihy, Yavapai County, Arizona 2.')5

Leland, Mojave County, Arizona : 2li5

Leviathan, Alpine County, California til

Leviathan, Jeti'erson County, Montana 210
Lewis, Nevada ' 117

Liberty Hill, Nevada County, California

Lily of the West, Boulder County, Colorado 328
Lincoln, Amador County, California 117

Linda, (forjnerly Pino Tree,) Mariposa County, California 29
List, Lincoln County, Nevada. -- 175
Little Giant, Nye County, Nevada i;U
Little Giant, Humboldt County, Nevada 132
Little Yyrk, Nevada County, California 39, fctl

Live Oak, Nevada County, California 79
Lockport, AVliitc Pino County, Ncrada 101

Lodi, Lander County, Nevada 110

Lord Byron, Lander County, Nevada 11!'

Los Angeles, Yuma County, Arizona , 207
Louisiana, Yavaj)ai County, Arizona 2-14

Lyman, Gilpin County, Colorado 297
•Lyou, Y'avapai County, Arizona 239

M.

Mackio, Gilpin County, Colorado 297
Madison, Elko County, Npvada 151

Maggie, Lander County, Nevada 110, 1 17

Magnet, Clear Creek County, Colorado 2c?. ,:U!)

Magnolia, Nyo Conntv, Nevada 130

Mahogany, Owylieo County, Idaho l*-'8, 190
Mahogany, White Pine County, Nevada lO'J, IIM)

Malheur and Burnt River Company, Baker County, Oregon 178, VH
Mammoth, Boi.so County, Idaho 192
Manunolh, Clear Creek Couutv, Colorado 283
Mammoth, (iilpin County, Colorado y88, 290, 302
Mammoth, Lander County, Nevada 121

Mammoth, Nevada Couutv, California 40
Mammoth, White Pino County, Nevada 108, 159
Slairimoth, Yuma County, Arizona 209
Manhattan, Nevada County, California 45
Manhattan, White Pine County, Nevada 101

Manhattan, Lander County, Nevada 110
Manhattan Company, Lander Comity, Nevada 112
Manitowoc, Ilniuboldt County, Nevada i:>5

Marcellus & Maltmau, Nevada County, California 78
Margaret (Jlennaii, Giliiin County, Colorado 288
Margarita, Yuma County, Arizona 209
Marion, Alpine County, California
Mariposa, Mari|)osa Couuty, California 29
Marklee, Amador County, California 37
MartineZ; Yavapai County, Arizona 200
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Maryland, White Pino County, Nevada 157
Jlasonic, Siena County, Caliloniia 91
Massacliusetts, Clear Creek County, Colorado 5>89

Massachusetts, Gilpin County, Colorado 5;97

Wassillou, Lincoln County, Nevada 175
May Flower, Boise County, Idaho 192
Mayllowcr, Yavapai County, Arizona 256
M.'izt ppa, White Pine County, Nevada '. 1.09

McC'abe, Gilpin County, Colorado 309
McClellan, Yavapai County, Arizona 249
McCorinick, Esmeralda County, Nevada 175
McDonald, J. H., White Pino County, Nevada iri9

McGlcw & Dawley, Nye County, Ntivada loO
McKenney & Co., El Dorado County, California 38
McKeuzie, Lincoln County, Nevada 174
McMurray & Main, Inyo County, California 17
McRae, White Pino County, Nevada 159
McSorley & Co., Nevada County, California 40
Meadow Valley, Lincoln County, Nevada 109,164,168
Mendeville & Co., Inyo County, California 17
Jlendota, Clear Creek County, Colorado 288, 316
Mercer County, Gilpin County, Colorado : 298, 313
Merchant, Gilpin County, Colorado 298
Mctrojiolitan, Gilpin County, Colorado 297
Metropolitan, White Pine County, Nevada Ill
Michiu;an, Mojavo County, Arizon.a. 2G5
Milton, White Pine County, Nevada 160
Milwaukee, Gilpin County, Colorado 294
Miua Grande, Inyo County, California 27
Mineral Hill, Elko County, Nevada 114
Mineral Point, White Pine County, Nevada 161
Miner's Delight, Elko County, Nevada 151
Miner's Delight, Sweetwater County, Wyoming 334
Miner's Rest, Elko County, Nevada 151
Minetta, White Pino County, Nevada 160
Minnehaha, Yavapai County, Arizona 245
Minnesota, White Pine County, Nevada 160
Miser's Dream, White Pine County, Nevada 161
Mitchell, Gilpin County, Colorado 298
Mitchell, Mojave County, Arizona 265
Molly Stark, White Pine County, Nevada 161
Monetary, Nye County, Nevada 131
Monitor, Alpine County, California 51
Monitor, Elko County, Nevada 145
Monitor, lioulder County, Colorado 328
Monitor, Yavapai County, Arizona , 248
Monroe, Elko County, Nevada 115
Monroe, Gilpin County, Colorado 298
Monroe, Humboldt County, Nevada 140
Monroe, Lincoln County, Nevada 174
Jlontana, Elko County, Nevada 147
Montana Midas, Madison County, Montana 211
Monte de Ora, Butte County, California TO
Monteziuna, Humboldt County, Nevada 137
Montezuma, White Pino County, Nevada 162
Montezuma, Yavapai County, Arizona 256
Montgomery, White Pine County, Nevada 160
Monument, Elko County, Nevada 149
Jlonumental, Baker County, Oregon 179
Monumental, SieiTa County, California 47
Jloore i& Co., Butte County, California .".0

Morgan, Esmeralda County, Nevada , 175
Morning Star, Alpine County, California 53
Morning Star, Placer County, California 37
Morning Star, Yavapai County, .\rizona 239
Morrcll, Gilpin County, Colorado 298
Jlorris tV: Caiilo, Lander County, Nevada : 115
Mos.s, Mojave County, Arizona 204

.

Mountain, Ali)ine County, California 52
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Mountain, Baker County, Oregon 170
Mountain, Placer County, California 37
Mountain Chief, White Pine County, Nevada 157
Mountain City, Elko County, Nevada 14&
Mountain Gate, Placer County, California — 37
Mountain King, Elko County, Nevada 151
-Mountain Ram, Clear Creek County, Colorado 288
Mountain Springs, Yavapai County, Arizona 24i
Mountain Summit, Nevada County, California 79
Mount Airy, Nye County, Nevada 130
Mt. Desert, Gilpin County, Colorado 283
Mount Tenabo, Lander County, Nevada 117

Napoleon, Summit County, Colorado 330
Narragansett, Gilpin County, Colorado 303
Nebraska, Nevada County, California 7^
Neece & West, Nevada County, California 46, 82
Nelson, White Pino County, Nevada 161
Ne Plug Ultra, Humboldt County, Nevada 140
Nevada, Elko County, Nevada 145, 147

Nevada, Sierra County, California 47
Nevada, White Pine County, Nevada 159
Nevada, Yuba County, California 48
Nevada Butte, Battle Mt. District, Nevada Ill
Nevada Land and Mining Company, Washoe County, Nevada 107
New Boston, Clear Creek County, Colorado 288
New Era, Yavapai County, Arizona 246
Newfoundland, Gilpin County, Colorado 288, 297
New Idria, Fresno County, California 15
New York, Plumas County, California 50
New York, Sierra County, California 92
Niagara, Lander County, Nevada 116
Nip and Tuck, El Dorado County, California 38
Ni-Wot, Clear Creek County, Colorado 288
Nonpareil, Yuma County, Arizona 272
Noodle, Mojave County, Arizona 263
Noonday, White Pino County, Nevada 108
Norman, Elko County, Nevada 115
North American, Sierra County, California 47
North Bloomfield Gravel Company, Nevada County, California 77
Northey, Lander County, Nevada 116
Northey & Co., Elko County, Nevada 115
North Fork, Sierra County, California , 90
North Star, Gilpin County, Colorado 307
•North Star, Humboldt County, Nevada 136, 141
North Star, Lander County, Nevada 108, 112
North Star, Nevada County, California 45
North Star, Summit County, Colorado 831
Northwestern, Alpine County, California 51
Nottoway, Gilpin County, Colorado 297
Nut Pine, Lincoln County, Nevada 170

O.

Oakland, White Pino County, Nevada 160
Oaks and Reese, Mariposa County, California 32
Occidental, Storey County, Nevada 104 '

O'Connor, Nevada County, California 45
Ogden, Giiiiin County, Colorado.. 298
Ohio, IJoulder County, Colorado 328
Ohio, JeffcTBon County, Montana 210
Ohio State, White Pine County, Nevada 160
O. K., Clear Creek County, Colorado 288,316
Old England, White Pino County, Nevada 158
Old Lang Syne, Humboldt County, Nevada 140
Old Settler, Summit County, Colorado 331
Olsen, Lander County, Nevada 116

H. Ex. 10 35



546 INDEX OF MINES,

Page.

OmaLa, Gilpin County, Colorado 288
Omega, Inyo County, California 22
Omega, Nevada County, California 39,45
Oneida, Amador County, California , 37
Only Chance, Deer Lodge County, Montana 206
Opliir, Gilpin County, Colorado 309, 310
Ophir, Storey County, Nevada 93, 103
Oregon, Lander County, Nevada 112, 115
Oriental, Nevada County, California 46
Oriental, Sierra County, California 108
Orleans, Nevada County, California 45, 46
Oro Fino, Baker County, Oregon 178
Oro Fino, Owybec County, Idaho 190
Oroville, Butto County, California TjO

• Orphan Boy, Mqjavo County, Arizona 262
Osborne, J. B., Elko County, Nevada 152
Oscar, Gilpin County, Colorado 298
Oginippa, Yavapai County, Arizona 246
Othello, White Pino County, Nevada 160
Overman, Storey County, Nevada 101,103
Oversight, Yavapai County, Arizona 254
Owego, Wliito Pine County, Nevada 161

P.

Pacific, Gilpin County, Colorado 297
Pacific, Nevada County, California 79
Pacific, Sierra County, California 91
Paetolus, Yuba County, California 71
Page, Lander County, Nevada 119
Pago & Corwin, Lander County, Nevada 115
Pan Handle, White Pino County, Nevada 160
Paul & Co., Calaveras County, California 35
Paymaster, Clear Creek County, Colorado 288
Peabody & Hall, Nevada County, California 39
Pock & Porter, Owyhee County, Idaho 190
Peek & Thomas, Gilpin County, Colorado 288, 298
Pedrick & Co., Inyo County, California 17
Pennsylvania, Alpine County, California 52
Pennsylvania, Gilpin County, Colorado 297
Pennsylvania, Nevada County, California 45
Perrin, Gilpin County, Colorado 298
Perrin's, Nevada Coxmty, California 44
Pernviau, Clear Creek County, Colorado.. T 288
Peters, F. M., White Pino County, Nevada , . . 159
Pewabfc, Gilpin County, Colorado 288,297
Phoenix, Nevada County, California 44

.

Phoenix of Sebastopol Hill, Nevada County, California 44
Picayune, Nevada County, California 40
Pine Mountain, Yavapai County, Arizona 248
Pine Tree, Yavapai County, Arizona 254
Pinto, White Pino County, Nevada 159, 161
Pioche, Lincoln County, Nevada 164, 168, 175
Pioneer, Boise Coimty, Idaho 192
Pioneer, Coos County, Oregon 176
Pioneer, Park County, Colorado 332
Pittsburg, Alpine County, California 52
Pittsburg, Nevada County, California 46

• Pittsburg and Yuba, Yuba County, California 48, 71
Planet, Yuma County, Arizona 267
Pleasant View, Gilpin County, Colorado 288
Plymouth, Lander County, Nevada 115, 116, 117
Plymouth, Yavapai County, Arizona 248
Pocahontas, Esmeralda County, Nevada 175
Pogonip, White Pino County, Nevada 159
Pond & Co., Placer County, California 37
Poorman, Owyhee County, Idaho 188, 189
Poormau, Yuma County, Arizona 272
Porter, Elko County, Nevada 147
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Port Wine, White Pino County, Nevada 161

Post Hole, Wliite Pine Cojinty, Nevada 159

Potosi, Amador County, California , 37
Potosi, Ellco County, Nevada 149
Potosi, Humboldt County, Nevada ". 136
Powell, Lander County, Nevada 116
Prairie Digsings, Grant County, Oregon 177
President, Yavapai County, Arizona 240
Pride of the Pines, Mojavo County, Arizona 261
Pride of the West, Boulder County, Colorado 327
Princeton, (New,) Mariposa County, California 30
Princeton, (Old,) Mariposa County, California 30
Prize, Gilpin County, Colorado 288,294,297
Progress, White Pine County, Nevada 162
Prometheus, Gilpin County, Colorado 297
Promise, Gilpin County, Colorado 288
Promontory, White Pine County, Nevada 162
Prospect, Nevada County, California 46
Prosperity, Yuma County, Arizona 272
Providence, Lander County, Nevada 116, 117

Q.

Q. D. Hickeye, Nevada County, California 39
Quaker, Clear Creek County, Colorado 288
Quaker City, Calaveras County, California 35
Quartz Hill, Gilpin County, Colorado 309
Queen City, Inyo County, California 21
Qtieen of the Pacific, Mojavo Cotinty, Arizona 265
Queen of Palmyra, Yavapai County, Arizona 256
Queen of the West, Inyo County, Califoniia 22
Quicksilver Mining Company, Santa Clara County, California 15

E.

Eahhet & Steele, White Pine County, Nevada 161
Eailroad Company, Calaveras County, California 35
Eainbow, Yavapai County, Arizona 255
Eathgeb & Co., Calaveras County, California 36
Rattler, Lincoln County, Nevada 174
Eayniond &Ely, Lincoln County, Nevada 168
E. C. Black, Nevada County, California 39
Ecal del Monte, Yavapai County, Arizona 256
Eeddiug, Sierra County, California 47
Eedington Company, Lake County, California 15
Eed Jacket, Owyhee County, Idaho 168, 190
Eod Mountain, Esmeralda County, Nevada 175
Eed Mountain, Owyheo County, Idaho 190
Eed Warrior, Lincohi County, Nevada 170
Eed, White and Blue, Lander County, Nevada 116
Eeed &• Co., Calaveras County, Oiliibrnia 35
Eeindeer, Inyo County, California 22
Eelicf Hill, Nevada County, California 78
Ecsorve Company, Calaveras County, California 35
Eevenue, Elko County, Nevada 147
Eice, H. F., White Pino County, Nevada 160
Eichmond, Lander County, Nevada 119, 120
Eichmond, Lincoln County, Nevada 175
Richmond, Yavaiiai County, Arizona 244
Eippon, Alpine County, California 52
Rising Star, Owyhee County, Idaho 108,189
Rising Sun, Baker County, Oregon 179
Rising Sun, Placer County, California 38
Robert Enmiet, Clear Creek County, Colorado 288
Eobert Lee, .Jefl'orson County, Montana 210
EohiuKon, Inyo County, California 22
Eochestcr, Humboldt County, Nevada 137
Eockford, Gilpin County, Colorado 297
Eocky Fellow, Baker County, Oregon 179
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Eocky Moimtaiu
,
Gilpin Cctuoty , Colorado 307

Eoderio Dim, Gilpin County, Colorado 294,298
Eoman, Nevada 117

Eoman Empire, White Pine County, Nevada 162
Eosario, Ynni a County, Arizona 269
Eosebar, Yuba County, California 48

Eoss, Lander County, Nevada 116
Eough and Ready, Nevada County, California 45
Eoyal American, Lander County, Nevada ...— .. 116
Eu'ckel or Union, Baker County, Oregon 179
Eunning, Gilpin County, Colorado 298

Eyau Letlge, Nevada County, California 45

S.

Sacramento, Inyo County, California 22
Sacramento, Sierra County, Nevada 104
Sage Brush, White Pine County, Nevada 159, 161

Sailor Flat, Nevada County, California 39
San Aberlino, Inyo County, California 21
San Benito, Inyo County, California 22
San Bernard, "VVhite Pine County, Nevada 156

San Felipe, Inj-o County, California 21,22,24
San Francisco, Inyo County, California 83
Sangammon, White Pino County, Nevada 160

San Ignacio, Inyo County, California 20,21,22,23
San Louis, Inyo County, California 22
San Lucas, Inyo County, California 20, 22, 23
San Miguel, Inyo County, California l . . 24
San Pedro, White Pine County, Nevada 162
Santa Clara Guadalupe, Santa Clara County, California 15
Santa Cruz, Lincoln County, Nevada 174

Santa Maria, Inyo County, California 24
Santa Rita, Lincoln County, Nevada 175
Santa Eita, Pinos Altos, New Mexico 283
San Thomas, Inyo County, California 23
Saratoga, Gilpin County, Colorado 297
Saratoga, Lander County, Nevada 115, 117

Saratoga, White Pine County, Nevada 162

Saunders, White Pino County, Nevada 162

Savage, Lincoln County, Nevada 174, 175

Savage, Mojave County, Arizona 262
Savage, Storey County, Nevada 102,103
Savannah, Humboldt County, Nevada 138

Schaffter, Clear Creek County, Colorado 289
Schenectady, Alpine County, California 51
Schoharie, White Pine Coimty, Nevada 157
Schuyler, Elko County, Nevada 153

Scott Vallev, Siskiyou County, California 54
Seaton, Clear Creek County, Colorado 289,316
Sebastopol, Nevada County, California ! 46
Secret Canyon, Lander County, Nevada 114
Segregated Belcher, Storey County, Nevada 103
Seminole, Humboldt County, Nevada 136
Senator, Gilpin County, Colorado 298
Senator, Yavapai County, Arizona - 240
Sensenderfer, Gilpin County, Colorado 301
Sentinel, Lander County, Nevada 120
Sentinel, White Pine County, Nevada 157

Service, Lincoln County, Nevada 175
Seto, White Pine County, Nevada 162
Seymour No. 10, White Pine County, Nevada 159
Shakespeare, Lauder County, Nevada 116
Shamrock, East Canon, Utah 619
Shea & Co., Nevada County, California t 45
Sheb.i, Humboldt County, Nevada 134, 141

Shelton, Yav.apai County, Arizona 246
Shepherd, W., Shoshone County, Idaho 203
Sheppard & Wilton, El Dorado County, California 33
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Shiloh, HumboMt County, Nevada 133
Sierra Buttes, Sierra County, California 48
Sierra Nevada, Storey County, Nevada 101, 103
Sierra Paseo, White Pino Couuty, Nevada 159
Silver, Humboldt County, Nevada 134, 141
Silver Brick, White Pino County, Nevada 102
Silver Circle, White Pine County, Nevada 117
Silver Mountain, Clear Creek County, Colorado 289
Silver Peak, Lincoln County, Nevada 174, 175
Silver Plume, Clear Creek County, Colorado 238,310,319
Silver Star, White Pino County, Nevada.. 160
Silver Vault, White Pine County, Nevada 106
Silver Wave, White Pine County, Nevada 108, 157
Silver Wedge, White Pine County, Nevada IGl
Silver Wing, Summit County, Colorado 330
Silver Witch, Mojavo County, Arizona 265
Simmons & Co., Siskiyou County, California 54
Simmons' Fork, Gilpin County, Colorado 288
Slate Creek, Nevada County, California 46
Smartvillo, Yuba County, California 48
Smartsville Hydraulic Mines, California 68
Smith, Lander County, Nevada 116
Smith, J. R., White Pino County, Nevada 1C2
Smith & Parraelee, Gilpin County, Colorado 302
Snowdrift, Clear Creek County, Colorado 288,316,319
Snow Drop, White Pino Couuty, Nevada 161
Snow Squall, Esmeralda County, Nevada 175

S. W. Stranahan & Co., Nevada County, California 82
Sonoma, Elko County, Nevada 151
Southern Cross, Mojavo County, Arizona 265
Southern Pacific, Lander Couuty, Nevada 119
South Star, Nevada County, California 45
Sovereign Peoiile, Boulder County, Colorado 328
Sowles & Perkins, Sweetwater County, Wyoming 334
Spalding & Co., Tuolumne County, California 33
Spanish, White Pine Count}', Nevada 162
S. P. Chase, Gilpin County, Colorado 298
Spencer, Lander County, Nevada 116
Springer, Lincoln County, Nevada 175
Stalker & Stanley, Gilpin County, Colorado 313
Stambonl, White' Pine County, Nevada 162
Star, White Pine County, Nevada 159
Star of the Evening, Nevada 117
Star Spangled Banner, Nevada County, California 46
Stark Co., Gilpin County, Colorado 288
Staten Island, Boulder County, Colorado 327
Steele, John, White Pine County, Nevada 160
Sterling, Yavapai Countv, Arizona 240
Stevens, Clear Creek County, Colorado 258,310,317
Stewart, White Pine County, Nevada 159
Stewart & Co., Nevada County, California 79
St. Louis, Gilpin County, Colorado 288
St. Louis, Inyo County, California 21
St. Louis, Lander County, Nevada 117
St. Louis and Montana, Deer Lodge County, Montana 206
Stockholm, White Pine County, Nevada 161
Stonewall, White Pine County, Nevada 162
Stonewall Jackson, Baker County, Oregon 178
St. Patrick, California 110
Strong & Mathews, Calaveras County, California 35
Stump Coin, Gilpin County, Colorado 297
Succor, Storey Couuty, Nevada 105
Sndcburg, Gilpin County, Colorado 294
Sukey, Summit County, Coloratlo 330
Sullivan, Gardner, Gilpin County, Colorado 297
Summit, Lander County, Nevada '. 121
Summit, White Pine County, Nevada 159
Sunburst, Lander County, Nevada 121
Sunny Hill, Elko Couuty, Nevada - 145



530 INDEX OF MINES.

Pago.

Sunny South, Lincoln County, Nevada 175
Swamp Angel, Nevada County, California 39
Sweepstakes, Clear Creek County' Colorado 288

T.

Tallulali, Humboldt County, Nevada 140
Tarsliisli, Alpine Comity, California ^ 51
Taylor & Passmore, Lander County, Nevada 116
Teaff, James, Placer County, California 86
Techatticup, Pah Uto County, Arizona 2C6
Telegraph, Lander Connty, Nevada 117
Terrible, Clear Creek County, Colorado 288, 316
Texas Company, Calaveras County, California 35
Thompson & Co., Grant County, Oregon 177
Thorp & Co., Calaveras County, California 35
Ticonderoga, Yavapai County, Arizona 254
Tie-Tic, Yavapai County, Arizona 249
Tiger, Summit County, Colorado 331
Tiger, Yavapai County, Arizona 255
Timoke, Lander County, Nevada 117
Tomlinson, O. M., Nevada County, California 79
Tom Paine, White Pino County, Nevada 159
Tom Tenuant, White Pino County, Nevada 160
Topeka, Gilpin County, Colorado 297
Town Talk, Nevada Connty, California.. 40,45,46
Transylvania, Nye Connty, Nevada 128
Trench, White Pine County, Nevada 159
Trenton, Humboldt County, Nevada 133
Tresilos, Inyo County, California 22
Trojan, Boulder County, Colorado 328
Trout, Deer Lodge County, Montana 207
Troy, Gilpin County, Colorado 288
Troy, Lauder County, Nevada 116, 117
Troy, 2d class, Lauder County, Nevada 116
Truckee, No. 7, White Pine County, Nevada 159
Trust, Gilpin County, Colorado •. 301
Tucker Ex., Gilpin County, Colorado 297
Tuna, White Pine County, Nevada 157
Tuolumne, Lander County, Nevada 115, 116
Turner, Eice & Co., Plumas County, California 50
Tuscola, Gilpin County, Colorado ^ 297
Twin, Yavapai County, Arizona 249

U.

Uncle Sam, White Pino County, Nevada 157
Underwood & Co., Nevada County, California 45
Union, Calaveras County, California 35
Union, Gilpin County, Colorado 307
Union, Inyo County, California 20, 21, 22, 24
Union, Mojavo County, Arizona 262
Union, Nevada County, California 39
Union, Sierra County, California 48
Union, Y'uba County, California 48
Union, or Kuokel, Baker County, Oregon 179
Union Gravel Company, Nevada County, California 77
Union Hill, Nevada County, California 46
United States, Nevada County, California 79
United States, White Pine Connty, Nevada 161
United States, Yavapai County, Arizona 255
Umpire, Summit County, Colorado .4. 331
U. P. K., Gilpin County, Colorado 288

V.

Van Emon Bros., Placer County, California 37
Vernon, Yavapai County, Arizona 248
Victoria, Yavapai County, Arizona 240
Virginia, Elko County, Nevada 145
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Virginia, Inyo County, Cilifomia 24
Virginia, White Pino County, Nevada 159
Virginia Consolidated, Storey County, Nevada 103
Virgin Silver, Lincoln County, Nevada 175

Vulture, Yavaiiai County, Arizona 257

W.

Wabasli, White Pino County, Nevada 161
Wagnk'sliewain, White Pino Comity, Nevada 1G2
Walker, Lander County, Nevada 116
Walker, Sunnnit County, Colorado 331
Wall Street, Gilpin County, Colorado 297
AVard Beccher, White Pino County, Nevada 157
War Eagle, Ijincoln Countj', Nevada 1/0
Warrcn'H Camp, Idaho County, Idaho 203
Washington, Baker County, Oregon 179
Washington, Mariposa County, California 32
Washington, Shasta County, California 53
Wautoga, Gilpin County, Colorado. 288
Wayant, Land(!r County, Nevada IIG
Wcij-Foot, Boise County, Idaho 192
AVebster &, Co., Nevada County, California 40,43
AVestern Extension, Lincoln County, Nevada 168
AV. II. Cuslmian, Gilpin County, Colorado 309
AV. H. Dnrea.s, Nevada County, California 39
AVliite, Humholdt County, Nevada 133
AVhito & Co., Nevada County, California 79
AVhitlatcli Union, Lewis and Clarko County, Montana 209
AVliitlivtch Yankee Blade, Lander County, Nevada 116
AVide West, Alturas County, Idaho 202
AVide AVest, Lauder County, Nevada 121
AVild Emigrant, Nov.ada Count}', California 44
AVilliains, Lander County, Nevada 116
AVillianis & Co., Nevada County, California 82
Wills, F. IL. AVhito Pino County, Nevada 160
AVilson, Lander County, Nevada , 119
AVilsou & Graptrce, AVliite Pino County, Nevada 1G2
AVinncbago, Gilpin County, Colorado. 288,298
AVinnebah.a, AVhito Pino County, Nevada 162
AVissahickon, Elko County, Nevada 115
AVittekind, luyo County, Calilbmia 24
AV. M. Eddy, Nevada County, California 39
AVood, Gilpin County, Colorado 297
AVoods, Lander County, Nevada 116
AA'oodworth, Mojavo County, Arizona .t 262
AVright Bros., Siskiyou County, California 54

Tandell, Lander County, Nevada 116
A'ankec, Gilpin County, Colorado 288
Yankee Bl.ide, Lake County, Colorado 332
Yellow Jacket, Boiso County, Idaho 192
Y'ellow Jacket, Storey County, Nevada 93, 98, 103
Yoseniite, AA'hite Pine County, Nevada 15G, 157

Y'ou Be Darn, AVhite Pino County, Nevada 160

Youug &, Kastlake, Siskiyou County, California 54
Y'oung America, Baker County, Oregon 178, 185
Young America, Nevada County, Califomia 79
Young America, Sweetwater County, AA^yoming 334
Y^ouug Vulture, Yavapai County, Arizona 246

Z.

Znbrio, White Pino County, Nevada 160
Zuni, Yavapai County, Arizona 257
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Agna Frio Valley, Yavapai County, Arizona 247
Ajo, Pima County, Arizona 273
Alleghany, Sierra County, California 91

• Alpine Countv, California 51
Alturas County, Idaho 202
Amador County, California 3C
Amelia City, Baker County, Oregon 178
American Fork, Utah 219
American Hill, Sierra County, California 90
Antelope Hill, Yavapai County, Arizona 255
Argentine, Clear Creek County, Colorado 288
Arniagoza District, Sau Bernardino County, California , 14

Auburn, Baker County, Oregon 178

B.

Baker County, Oregon 177
B^ni^ack, Bejtvcr Head County, Montana 212
Basin, Jefferson County, Montana 210
Battle Mountain, Humboldt County, Nevada 132
Bear Gulch, Deer Lodge County, Montana 205
Beartown Gulch, Deer Lodge County, Montana 205
Beaver Head County, Montana 212
Big Bug, Yavapai County, Arizona 251
Big Rock Creek, Missoula County, Montana 213
Bingham Canon, Great Salt Lake County, Utah 218
Birchville and Sweetland, Nevada County, California 74
Black Canon, Yavapai County, Arizona 244
Blackfoot Gulch, Deer Lodge County, Montana 205
Blue Canon, Oregon 180
Blue Gulch, Baker County, Oregon > 179
Boiso Basin, Boise County, Idaho 191
Boise, Boise County, Idaho 191
Boise County, Idaho 191
Boulder County, Colorado 324
Bradshaw, Yavapai County, Arizona 243
Brandy City, Sierra County, California 90
Breckcnridge, Summit County, Colorado 328
Bruno, Elko County, Nevada 144, 150
Buena Vista, Humboldt County, Nevada 134, 141
Buffalo Flat, Summit County, Colorado 328
Bull Run, Elko County, Nevada 144, 147
Burro or Pyramid Mountains, Mesilla County, Now Mexico 1, 283
Butte County, California 49
Butte Gulch, Deer Lodge County, Montana 205

C.

CalaTcras County, California 34
Cafion City, Grant County, Oregon 177
Caribou or Grand Island District, Colorado 2
Cariboo Gulch, Deer Lodge County, Montana 205
Caso District, Inyo County, California 27
Castle Dome, Yuma County, Arizona 270
Cedar Creek, Missoula County, Montana 213
Centervillo, Boise County, Idaho 191
Central, Humboldt County, Nevada 133, 141
Ccrro Gordo or Lone Pino District, Inyo County, California 17
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Page.

Chase Gulch, Gilpin County, Colorado 302
Cherokee, Plumas County, California 50
Cherokee Flat, Butte County, California 49
Chloride, Grant County, New Mexico 283
Cienega, Grant County, New Mexico 283, 236
Clark District, San Bernardino County, California 13
Clear Creek County, Colorado j 288,31fi

Cold Canon, Sierra County, California 90
Comstoclv, Nevada 2, 93
Coos County, Oregon 176
Cope, Elko County, Nevada 144
Cortez, Lauder County, Nevada 116
Crescent City, Del Norto County, California 54
Crow Creek, Jefferson Coiinty, Montana 210
Cuyamac or Julian District, San Diego County, California 11

D.

Dailey, Clear Creek County, Colorado 288
Date Creek, Yavapai County, Arizona 255
Deep Creek, Utah 223
Deep Gulch, Deer Lodge County, Montana 205
Deer Lodge County, Mpntana 205
Delaware Flat, Summit County, Colorado 328
Del Norto County, California 54
Diamond City, Meagher County, Montana 209
Dry Gulch, Deer Lodge County, Montana 205
Dutch Flat, Placer County, California 84

E.

Eagle Creek, Union County, Oregon 183
Eagle Creek, Cooster or Kuester, Baker County, Oregon 178
East Canon, Utah 219
Echo, Humboldt County, Nevada 134
El Dorado County, California 38
El Dorado, Pah-Uto County, Arizona 266
El Dorado, or Shasta, Baker County, Oregon ^ 178
Elk, Grant County, Oregon ^ 177
Elk Gulch, Deer Lodge County, Montana 205
Elko County, Nevada 1 144
Ely or Pioche, Lincoln County, Nevada 164
Esmeralda County, Nevada 175
Eureka, Lander County, Nevada 2, 116, 119
Eureka, Sierra County, California 90
Eureka South, Nevada County, California 78
Eureka, Yuma County, Arizona 269
Eureka Gulch, Gilpin County, Colorada 315

F.

Fir Cap, Sierra County, California 90
Flint, Owyhee County, Idaho 189
Florence, Idaho County, Idaho 203
Florida Mountain, Owyhee County, Idaho 183
Forest City, Sierra County, California 90
Forest Hill, Placer County, California 87
Fort Sumter, Gr.int County, Oregon 178
French Corral, Nevada County, California 73
French Gulch, Deer Lodge County, Montana 205
French Gulch, Summit County, Colorado 328
French's Gulch, Yavapai County, Arizona 1 245
Fresno County, California 15

G.

Galena Gulch, Summit County, Colorado 328
Gallatin County, Montana .

..' 213
Georgia Gulch, Summit County, Colorado 328
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German Gulch, Deer Lodge Connty, Montana 205
Gibsonville, Sierra County, California 90
Gila City, Yunia County, Arizona 272
Gilpin County, Colorado 288,294
Gold Dirt Gulch, Boulder County, Colorado 324
Gold Run, Humboldt County, Nevada 133
Gold Run, Placer County, California 84
Gold Run, Suvnmit County, Colorado 328
Goodwin, Yavapai County, Arizona 251
Grand Island, Boulder Connty, Colorado 2,324
Granite, Grant County, Oregon . 178
Granite Creek, Boise County, Idaho 191
Granite Creek, Grant County, Oregon 177
Grant County, New Mexico 283
Grass Valley, Nevada Connty, California 44,78
Green Valley, Placer County, California 89
Gregory Gulch, Gilpin County, Colorado 293
Griffin Gulch, Oregon 179
Grifath, Clear Greek Connty, Colorado 238

H.

Happy Camp, Del Norte County, California 54
Hassyampa, Yavapai County, Arizona 238
Henderson Gulch, Deer Lodge County, Montana 205
Hogau, Jefterson Connty, Montana 210
Holmes, Jefferson County, Montana 210
Horn Gulch, Baker Connty, Oregon 179
Hot Spring, Madison County, Montana 211
Howland Flat, Sierra County, California 90
Hualpi, Mojavo County, Arizona 261
Humboldt Basin, Baker Connty, Oregon 178
Humboldt County, Nevada .' 132
Humphrey's Gulcli, Baker County, Oregon 179
Hnuter Jack, Jefterson County, Montana 210
Hunt's Hill, Nevada Connty, California 81

L

Idaho City, Boise County, Idaho 191
Idaho, Clear Creek County, Colorado 289
Idaho County, Idaho 203
Illinois Gulch, Gilpin Connty, Colorado 307
Illinois Gulch, Snuunit Connty, Colorado 328
Indian, Humboldt County, Nevada i:?7

Indian Hill, Sierra County, California 90
Inyo County, California 17
Iowa Gnlcli, Sunnnit County, Colorado 323
Iowa Hill, Placer County, California 87
Iron Couuty, Utah 222
Isabella Mountains, San Diego County, California 11

J.

Jacksou County, Oregon 176
Jefferson County, Montana 210
Jefierson Gulch, Deer Lodge County, Montana 205
Julian, or Cnyamac District, San Diego Connty, California 11

K.

Kem Connty, California ;

Klamath County, California 54
IClomath, Klamath County, California 54

L.

Lake Coinity, California 15
Lake Couuty, Colorado '. 332



556 INDEX OF COUNTIES, MINING DISTRICTS, ETC.

Pag?.

Lauder County, Nevada Ill
La Paz, Yuma County, Arizona 267
LasBcn County, Califoniia 54
Leavenworth Gulch, Gilpin County, Colorado 307
Lewis and Clarke County, Montana 208
Lincoln, Clear Creek County, Colorado 289
Lincoln City, Summit County, Colorado 329
Lincoln County, Nevada , 164
Lincoln Gulch, Deer Lodge County, Montana 205
Little Cottonwood, Utah 223
Little York, Nevada County, California 81
Lone Pino, or Ccrro Gordo Mining District, Inyo County, California 18
Loon Creek, Northern Idaho 203
Los Angeles County, California 28

M.

Madison Coiinty, Montana 211
Maiden Gulch, IJaker Connty, Oregon 179
Maple Gulch, Yavapai County, Arizona 240
Mariposa County, California 28
Martinez, Y'avapai County, Arizona 255
Meadow Valley, Nevada 2
Meadow Valley, Utah 220
Meagher County, Montana -• 209
Michigan Bluft",' Placer County, California 87
Mina Grande Caso District, lugo County, California 27
Missoula County, Montana 213
Mitehcl, Jefferson County, Montana 210
Modesty Gulch, Doer Lodge County, Montana ' 205
Mogul, Alpine County, California 53
Mojavo County, Arizona 261
Mono County, California 28
Montana, Clear Creek County, Colorado 289
Montezuma, Nye County, Nevada 130
Montezuma, Summit County, Colorado 328, 329
Moore's Flat, Nevada County, California 78
Moreno, New Mexico ; 282
Morey, Nye County, Nevada 130
Morris, Clear Creek County, Colorado 289
Morristown, Sierra County, California 90
Mount Nebo, Utah 220
Mountain Lake, Utah 219

N.

Nohraska, Sierra Connty, California 90
Nevada City, Nevada County, California 78
Nevada County, California 39
Nevada Gulch, Gilpin County, Colorado 308
New York Gulch, Meagher County, Montana 209
North Bloomfield, Nevada County, California 76
Northern Idaho 203
North San Juan, Nevada County, California 74
Nye County, Nevada 128

O.

Old Bar, Jefferson Connty, Montana 210
Olive Creek, Grant County, Oregon 177, 178
Ophir, Utah 220
Oro Fino, Humboldt County, Nevada 140
Overland, Jcffersou County, Montana ... 210
Owen's Valley, Inyo County, California 17

Owyhee Couuty, Idaho 188
Owyhee, Owyhee County, Idaho 180, 188

P.

Pahranagat, Lincoln Connty, Nevada 174

Pah-Ute County, Arizona) 265
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Park County. Colorado 332
Parley's Part, Utah 223
Peace River, British Columbia ...j 1

Peru, Jefferson County, Montana 210
Philadelphia, or Silver Beuil, Nye County, Nevada 128
Pike City, Sierra County, California 90
Pima County, Arizona 273
Pinal Mountains, Yavapai County, Arizona 260
Pine Flat, Yavapai County, Arizona 245
Pine Grove, Yapavai County, Arizona 245, 255
Pinos Altos, New Mexico 233
Pinto, White Pino County, Nevada 157
Piochc, or Ely, Lincoln County, Nevada 164
Pioneer, Klamath County, California 54
Placer County, California 37
Placerville, Boise County^ Idaho 191
Plumaa County, California 50
Pocahontas, Baker County, Oregon '. 178
Powder River Slope, Union County, Oregon 183
Powder River V.alley, Union County, Oregon 180
Port Wine, Sierra County, California 90
Pyramid or Burro Moimtaius, MesiUa County, Now Mexico 283

Q.

Quaker Hill, Nevada County, California •. 82
Quartz Gulch, Grant County, Oregon 177

R.

Railroad, Elko County, Nevada 152
Red Dog, Nevada County, California 81
Red Gulch, Baker County, Oregon 179
Red Warrior, Alturas County, Idaho 202
Reese River, Lander County, Nevada : Ill
Relief, Humboldt County, Nevada 137
Reveille, Nye County, Nevada 131
Rio Dolores, New Mexico 283
Robinson, White Pine County, Nevada l.'jS

Rock Creek, Sierra County, California 90
Rocker, Jefi'erson County, Montana 210
Rocker Gulch, Deer Lodge County, Montana 205

. Rocky Bar, Alturas County, Idaho 202
Rooster, Union County, Oregon 183
Rucklov, Jefferson County, Montana 210
Rush Valley, Tooele County, Utah 223
Rye Valley, Baker County, Oregon 179

S.

Sacramento, Humboldt County, Nevada 137
Sacramento, Mojave County, Arizona 201
San Bernandino County, California 13
San Diego County, California 11

San Francisco, Mojave County, Arizona 263
Santa Clara County, California 15
Santa Clara, Humboldt County, Nevada 134
Scales, Sierra County, California 90
Secret Valley, Lander County, Nevada 117
Sevier, Juab County, Utah 220
Shanghai, Union County, Oregon 183
Shasta County, California 53
Shasta or El Dorado, Baker County, Oregon 178
Shoshone County, Idaho 203
Sierra County, California 47, 90
Sierra, Humboldt County, Nevada 140
Sierra Pinalofio, Yavap.ii County, Arizona 260
Sierra PrietJi, Yavapai County, Arizona 2.37

Silver Bend or Philadelphia, Nye County, Nevada 128
Silver Bow Gulch, Deer Lodge Connty, Montana 205
Silver Mountain, Alpine County, California 53
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Silver Mountain, Yavapai County, Arizona 255
Silver Park, Nyo County. Nevada 131
Silver Peak, Nevada '.

; 3
Silvef Star, Madison County, Montana 211
Siskiyou County, California 54
Slaunhter-IIouso Gulch, Gilpin County, Colorado 315
Smith River, Del Norte County, California 54
Smith's Flat, Sierra County, California 91
Snake River, Idaho 1

Spring Bar, .JeU'erson County, Montana 210
Spring Gulch, Gilpin County, Colorado 307
Spring Valley, Lander County, Novad.i 116
Spruce Mountain, Ellco County, Nevada 152
Star, Huniholdt County, Nevada l;M,13<J,141

St. Louis, Sierra County, California 90
Stockton, Utah 280
Sucker Flat, Califoniia 68
Summit County, Colorado 328
Swcetland and Birchvillc, Nevada County, California 74
Sweetwater, Wyoming 333

T.

Tem Pinto, Lincoln County, Nevada 174
Timbuctoo, Yuba County, Califoijiia 70
Tintic Valley, Ut.ah 220
Todd's Valley, Placer County, California 87
Trinity County, California 53
Trinity, Humboldt County, Nevada 137
Tulare County, California 28
Tnolumno County, California 33,531
Turkey Creek, Yavajtai County, Arizona 241

U.

Union, Del Norte County, C.-vlifomia

Upper Canon, Grant County, Oregon
Upper Union, Clear Creek County, Colorado

V.

Vipond, Beaver Head County, Montana 212

W.

Walker, Yavapai County, Arizona
Wall.api, Mojavo County, Arizona
Walnut Grove, Yavapai County, Arizona
Washington, Idalio County, Idalm
Washinglon Gulch, Deer Lodge County, Montana
Wasliington, San Diego County, California
Wauba Yuma, Mojavo County, Arizona
West Mountain, Great Salt Lake County, Utah...
Wliiskey, Sierra County, California
Wliito Pino, White Pino County, Nevada
Wliito I'ine County, Nevada
White River, Tulare County, California
Wickenburg, Yavapai County, Arizona
Wilhams' Fork, Yuma County, Arizona
Wilson, Jeflerson County, Montana
Wisconsin Hill, Placer County, California

Y.

Y.ivapai County, Arizona 237
Yellow Pine, Lincoln County, Nevada 13, 1()8

Yellow Pine, San Bernadino County, California 13
You Bet, Nevada County, California 81
Yuba County, California 48
Yuma County, Arizona 260

54
177
289

247
261
255
203
205
11

2G1
21!)

90
l.-i2

152
28

257
267
210
89
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Absorption of Bulphur by gold 307

Accitleuts at Comstock mines
Acknowledgments
Agricultnral-rcsomccs of Arizona "25

Altitudes in Colorado - 291

Amalgamated cojiper plates 363

Amalgamation (pan,) Washoe ^
39^,

Ancient river-beds in California 57,09

Ai)paratus for concentration, details of, Colorado 354

Argentiferous galena lodes of Inyo County, California 17

Arizona, agricultural resources of 225

Arizona, climate of p25
Arizona, condition of mining industry in 2iM

Arizona, general description of 224

Arizona, geology of 228

Arizona, Indians of -^o

Arizona, reconnaissance of the mining districts of 7

Arizona, rivers of 224

Arizono, southeastern, description of 275

Artesian wells, use of diamond drill in boring 67

Assays of galena and other ores from the mines of Cerro Gordo district, Inyo

County, California ^^'^
Assessments of the leading mines on the Comstock lodo 103, 104, 110

Auriferous ores, treatment of, in Colorado 339

B.

Baker and Union Counties, Oregon, history of mines in 179

Banded quartz 41

Bars, gold and silver, exports of, from San Francisco 528

Bars of Snake Kiver 199

Basaltic canons of the Columbia and its tributaries 193

Base bullion and ores, movement of, iu Nevada 141

Batteries, details of, Colorado 339

Bed-rock or drain tunnels 55,69,71

Benton Mills, Mariposa estate 28,29

Blast furnaces, smelting in, silver 438

Blasts, powder, Smartsville, California 72
Blasting on a large scale 72
Blatchley rock-drill 65

Blue cement gold deposits - 57

Blue lead, California, extent of .-
61

Borer, diamond. Von Schmidt 67

Bullion product 510

Bullion product of Colorado 290

Bullion product of Idaho 187

Bullion product of Montana 204

Bullion production, remarks on _
1

Bullion production of the Mariposa estate mines ' 31

C.

Cages in mines, danger of lowering by the brakes , S">

California, application of steam-drills in 66
California, causes of depression of placer mines in 57
California, cement mining in 60,81

California, condition of mining industry in 11

California, deep placers in 5^
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California, deep placer mining in 55
California, expense of tunneling in 59
California, extent of <lecp placer deposits 61
California, gold-producing capacity of deep placers 02
California, gold yield of 58
California, hydraulic mining in.- 82
California, improvements in hydraulic raining C2
California, prospects for the future in 59
California, reduction by mill process 60
California, river-sluicing in 83
California, shallow placers in 55
Canons of the Columbia and its tributaries 193
Canvas hose for hydraulic mining 03,64
Caribou or Grand Island district, Colorado, development of silver mines in. .. 2
Carinthian process, silver .• 433
Causes of depression of placer mines, California 56
Cement deposits of auriferous gravel 63
Cement mining in California 60, 81
Cement mining and reduction by mill process 60
Cement stamp-mills 73
Census returns, examination of 7
Central Tacific Railroad Company, cxporionco of, with Chinese 3
Centrifugal force and zinc, separation with, silver 446
Chemistry of Washoe process 402
Cluneso in deep mines . 3,4
Chinese labor question - 3-6
Chinese labor unions 6
Chinese miners, fidelity of 5
Chinese single-hand drilling 5
Chinese skilled miners 4

' Cliloridization, saving in cost of , , 2
Chlorination, lixiviation and precipitation in 422
Chlorination, preliminary treatment, of oro in 417
Chlorination, preparation of chlorine for 421
Chlorination proper 422
Chlorine gas, gold refining by 424
Climate of Arizona 225
Coal, Colorado 378
Coal deposits of Wyoming „ 333
Coal from Monte Diablo, receipts of, at Sau Francisco 529
Coal trade of San Francisco 529
Coinage at San Francisco mint 58
Colorado, altitudes in 291
Colorado, bullion product of 290
Colorado coal 378
Colorado, condition of mining industry in 287
Colorado, number of stamps m 295
Colorado, railway communication in , 291
Colorado, remarks on tunnel fever in 322
Colorado, smeltinfj-works in 293
Colorado, Territorial fair at Denver , » 287
Colorado, treatment of auriferous ores in 339
Columbia River and tributaries, cafious of , ^ 193
Comstook mines » 93
Comstock mines, accidents at — .. , 94
Comstock mines, bullion, dividends, &c., of 103, 106
Comstock mines, dividends of 107
Comstock mines, statistics of 96
Concentration after crushing auriferous ores, Colorado 353
Concentration, details of ajjparatus for, Colorado :J54

Concentration, dry, Colorado 374
Concentration, economical results of, Colorado 358
Concentrator, slime oro, Kawlings & Stephens's 47
Concow Valley, water from, for miues in Butte County, California 49
Cooperation of owners of mining ground 59
Copper ores, Inyo County, California 21
Copper plates, amalgamated 363
Corduri6's process, silver 448
Corduri6'8 process, modification of, at Lantonthal 445
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Craig's globo monitor or gloljo hydraulic muzzle 04

(Jnialiing in stainp-iiiills, Colorado ISiiO

Ciiiiel]ing-furii;i(-rs of tin; Cervantes Company 27

Currcnoy movement 527

D.

Deep placer deposits, extent of, California 01

Deep placer mining in California 55,01
Deep placers, California 50
Di^ep j>!acors, gold-producing capacity of, California 02
Denver, Colorado, Territorial fair at 287
Deposits, deep placer, extent of, California 01
Depression of placer mines, causes of, California .". . 50
Diamond borer. Von Selnnidt 07
Diamond-pointed drills 59, 00, 09
Diair.ond-pointed stroani-drills, application in California 00
Distribution, geograpliieal, of mining districts .503

Ditcher in Slontana, list of 210
Dividends of the leading mines on the Comstock lodo 103, 104, 107, 110
Drill, niatchley 05
Drilling-niaeliine 05, 09
Drilling with sm.all drills 5
Drilling, single-hand 3
Drills, steam, diamond-pointed, application in California 00
Dry concentration, Colorado 374

E.

English process, silver , 430
Eureka, Neviida, furnaces at 122

Expense of tunneling in California 59
Experiments upon Kentnck ore, results of 408
Experiments upon Savage ores, results ot 409
Exploration of valley of Upjier Yellowstone 213
Explosives in sinall-<lrill holes 5
Exports of gold and silver bars from San Francisco 528
Extent of deep placer deposits, California 01

Extraction of silver and refining of lead 444

F.

Fair at Denver, Colorado 2.S7

Fisher's (F. II.) knuckle-joint and nozzle 05
Fortieth parallel geological exploration, publication of volunio on Mining In-
dustry 0

Fountain's pan 390
Freiberg, Saxony, process of smelting at 443
French process, silver 435
Furnace, Piltz 125, 43H
Furnace, Radiotte 438
Furnace, Stetefeldt 112
Furnaces, Eureka, Nevada . 122
Furnaces, Stetefeldt, at Austin and at Eeno 112
I'urnaees, roasting and precipitating, silver 437
Future prosjicets of California 59

G.

Galeniador, a furnace for smelting argentiferous lead ores 20, 27
Galena ores, Inyo County, California 21
G<'ographieal distribution of mining distriet.s 503
Geology of Arizona 22S
Giant powder, use of in mines .59, 71
Gilpin County, Colorado, gold veins of 298
Globe monitor or globe hydraidic nnizzlo, Craig's 04
Gold nuggets and gold dust, origin of 508
Gold-ir.d<rucing capacity of deep placers, California 02
Gold-relining by chlorine g!i.s 424
Gold veins of Giljiin County, Colorado 298

n. Ex. 10 3G
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Pago.

Gold yield of California 58
Grado of flumes 77
Grand Island or Caribou I)istrict,C'olorado, development of silver minoa in.. . . SJ

Grass Valley, Nevada County, California, aecouut of mines in 44
Grass Valley and Nevada City, Cijiforuia, jjravcl mines of 78
Grav(rl mines of Nevada City and Grass Valley, Nevada County, California.. . 78
Gray's Peak, Colorado, exciirsion to 317

H.

Hepburn & Peterson's conical pan 395
Horn's pan 396
Hydraulic mines, Smartsville, California (58

Hydranlio'mining in California 83
Hydraulic mining, cost per cubic y.ard of dirt wa.slied 02
Hydraulic mining, improvements in, California 59, C2
Hydraulic mining, sheet iron-pipe for 49,f)3

Hydraulic muzzle (globe) or globe monitor, Craig's C4
Hydraulic nozzles, improvements in 59, 63-C5

I.

Idaho, bullion product of 187
Idaho, condition of raining industry in 187
Imports, treasure product, &e 527
Improvements in hydraulic mining, California 62
Inch of.water—the miners' inch 64
Indians of Arizona 226
Introductory 1

K.

Keutucic ore, results of experiments upon 408
Knuckle-joint and nozzle, F. H. Fisher's 65

L.

Labor question, remarks on tho . 2
Lake Tahoo Water Company, California 88
Law, tho mining 490
Lead and silver smelting k\ San Francisco 458
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